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\DIO-ELECTRONICS IN ALL ITS PHASES 


Teleran— radio eyes" for blind flying! 


It’s a television “information please” be- 
tween airplane and airport—with the pilot's 
questions given split-second answers on a 
television screen mounted in the cockpit. 


Teleran (a contraction of TELEvision— 
Radar Air Navigation) collects all of the 
necessary information on the ground by 
radar, and then instantly transmits a tele- 
vision picture of the assembled data to the 
pilot aloft in the airplane. 

On his receiver the pilot sees a picture 
showing the position of his airplane and the 
position of all other aircraft near his alti- 
tude, superimposed upon a terrain map 
complete with route markings, weather 
conditions and unmistakable visual instruc- 


tions. The complex problem of air traffic 
control is well handled by Teleran. 

Teleran—another achievement of RCA— 
is being developed with Army Air Forces 
co-operation by RCA Laboratories and RCA 
Victor, endless sources of history-making 
developments in radio and electronics. 
They are also your assurance that any 
product bearing the RCA or RCA Victor 
monogram, is one of the finest instruments 
of its kind science has yet achieved. 

. a . 


Radio Corporation of America, RCA Building, 
Radio City, New York 20... Listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East- 
ern Standard Time, over the NBC Network. 
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Instrument Panel of the Future. 
The Teleran indicator, mounted 
in a cockpit, simplifies the pilot's 
job by showing his position relative 





to the airport and to other planes in f 


the vicinity. It promises to become 
one of the most useful develop- 


ments in the history of aviation. | 
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| WILL TRAIN YOU TO START 


A SPARE TIME OR FULL TIME 


RADIO SERVICE BUSINESS 
WITHOUT CAPITAL 


The men at the right are just a few of many 
es I have trained, at home in their spare time, to 


-” Radio yon They are now operating 
You Build These and Many pw» By tay OF 
Other Radio Circuits with 
6 Kits of Parts | Supply 


trained hold good jobs in practically every 
branch of Radio. Doesn’t this PROVE my “‘50- 
By the time you've conducted 60 sets of 
Experiments with Radio Parts I su 


50 method” of home training can give you 
BOTH a thorough knowledge of Radio principles 
and the PRACTICAL experience you need to 
help you make more money in the fast-growing 

made hundr of measurements an 

justments, you'll have valuable PRACTI- 

CAL Radio experience for a good full or 

part-time Radio job! 





3}. E. SMITH, 
PRESIDENT 
National Radio 
Institute 
82nd Year of 
a Men 


Radio industry? 

Let me send you facts about opportunities in 
the busy Radio field. See how knowing Radio 
can give you security, a prosperous future... 
lead to jobs coming in Television, Electronics. 
Send coupon NOW for FREE Sample Lesson 
and 64-page, illustrated book. Read how NRI 
trains you at home in spare time. Read how you 
practice building, testing, repairing Radios with 
SIX BIG KITS of Radio parts I send you. 


Many Beginners Soon Make Extra Money 
in e Time While Learning 


The day you enroll I start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principles from my easy-to-understand, illus- 
trated lessons—PRACTICE what you learn by 
building, testing and experimenting with parts 
I send—USE your knowledge to make EXTRA 
money fixing neighbors’ Radios in spare time 
while still learning! From here it’s a short step 
to your own full-time Radio Shop or a good 
Radio job! 


Future for Trained Men Is a 
In Radio, Television, Electronics 


It’s probably easier to get started in Radio 
now than ever before, because the Radio Repair 
Business is booming. Trained Radio Technicians 
also find profitable opportunities in Police, Avi- 
ation, Marine Radio, Broadcasting, Radio Man- 
ufacturing, Public Address work. Think of even 
greater opportunities as Television, FM, and 
many new, war-developed Electronic devices 


vision, 


You build MEASUR- 
ING INSTRUMENT 
above early in 


measures A.C., D.C., 
R.F. volts, D.C. cur- 
rents, 1, FO- 
celver output. 

Building the A. M. 


SIGNAL GENERA- 
TOR at right will give 


f, stage, 

tector-a.v.c. stage and 
audio stage. It will 
bring in local and 
distant stations. Get 


spare time while you 
Dut the set thro 
fascinating 


become available to the public! Soon, there will 
be more Radio equipment to install, operate, 
maintain and repair than ever before in all his- 
tory! Get the facts on all these opportunities. 
Send for FREE books now! 


Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson, “Getting 
Acquainted with Receiver Servicing,” and my 
FREE 64-page book. It’s packed with facts 
about Radio’s opportunities for you. Read the 
details about my Course. Read letters from men 
I trained, telling what they are doing, earning. 
See how quickly, easily you can get started. No 
obligation! Just MAIL COUPON NOW in an 


you valuable experi- ; 

ence, envelope or paste it on a penny postal. 
aleve J. E. SMITH, President, Dept. 6MX, National 
Radio Institute, Pioneer Home Study Radio 
School, Washington 9, D. C. 


SAMPLE LESSON FREE stats 


sans 

Wise Rich 
I will send you a FREE Lesson, “Getting Ac- Rewares. 

quainted With Receiver Servicing,” to show you 

how practical it is to train for Radio at home in 

spare time. It’s a valuable lesson. Study it—keep it 

—use it—without obligation! Tells how Super- 

heterodyne Circuits work, 

gives hints on Receiver 

Servicing, Locating Defects, 

Repair of Loudspeaker, I.F. 

Transformer, Gang Tuning, 

Condenser, etc. 31 Iillustra- 

tion 

& My Radio Course Includes 
TELEVISION * ELECTRONICS 


FREQUENCY MODULATION 
RADIO-CRAFT for 











ounted 

pilot's 

B19 J. E. SMITH, President, Dept. GMX 

National Radio Institute, Washington 9, D. C. 

Without obligating me, mail your Sample Lesson and 64-page book, FREE. 
am particularly interested in the branch F ‘ 

(No salesman will call. Please write Siainiy.) a 
) My own Radio Service ) Op ing 8B 

Business tion 
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evelop- 
viation. 
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) Spare Time Radio Servicing ( ) Industrial Electronics 
( 
( 


» : Technician for Radio ) Public Address Systems 
Stores or Factory a 
Sh HMarbo: 
) Aviation Radio ’ ® 1D, ir, Gov't., Military 


you have not decided which branch you prefer—mail coupon for facts 
help you decide.) 
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EXCLUSIVE RADIO 
MERCHANDISING 


PRESENTATION MODEL No. G619. 


PLAN 
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HERE IT IS AT LAST! The radio line thousands of 
service engineers have been waiting for—yes, the 
tadio that has everything the service trade needs to 
cash-in on today’s big pent-up new set demand. 

And who else but National Union could provide 


a merchandising plan for radio sets—so perfectly ' 


fitted to the service engineer's special needs ? 

For over 15 yeats National Union products, 
plans and policies have been shaped for the exclu- 
sive benefit of service dealers. 

And now N.U. RADIO SETS are here—for the 
same service men who have so long known and 
used other N.U. products—and have found the 
N.U. way of doing business a better, more profit- 
able one for their special type of operations. 


THE LINE—5 models, of which one 5-tube and one 6-tube 
model are now ready; three others available in 90 days. 
THE PRODUCT—Top quality throughout; precision-built 
chassis; beautiful cabinets in modern designs. 
PERFORMANCE— Thoroughly up-to-the-minute; N.U. sets 
compare with the best in their class. 

PRICES—Competitive with established brands. 

VOLUME REQUIREMENTS— None! N.U. sets are not sold on 
a franchise basis. Order whatever quantity you need. 
DISTRIBUTION—Sold only through N.U. Distributors and 
Service Dealers. 
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6 Tubes. AC-DC. Tuned R.F. Stage. Super- 
heterodyne Circuit. Loop Aerial. Automatic 
Volume Control. Illuminated Slide-Rule Dial. 
Standard American Broadcasts. Mahogany Ve- 
neer All-W 00d Table Cabinet, 13" x 8%" x 6%". 


COMPANION MODEL No. 571. 5 Tubes. AC- 
DC. Superheterodyne Circuit. Built-in Antenna. Auto- 
matic Volume Control. 2-Gang Air Condenser Tun- 
ing. Illuminated Slide-Rule Dial. Standard American 
Broadcasts. Walnut Veneer All-Wood Table Cabinet, 
13° x 7%" x 8%". 


OTHER MODELS NOW BEING PLANNED 
® A 3-Way (AC-DC-Battery) Portable Model. 


® A Combination Table Model Radio-Phonograph with 
Automatic Record Changer. 


© A 6-Tube Battery-Powered Farm Radio Table Model. 


Here, for the first time, is a practical post-war radio 
line for the service engineer to handle—a group 
of fine modern radio sets—but above all a proven 
merchandising plan which fits. Ask your N.U. 
Distributor for the complete facts today ! 


NATIONAL UNION RADIO CORPORATION, NEWARK 2, N. J. 


“NATIONAL UNION 


RADIOS, TUBES AND PARTS 
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HAS EVERY 


AN TENNAS 
32!/," Collapsbl Vertical. .....- 4% 
10 Mtr Collapsbl Vertical.......... $1.49 


12'/2 Foot Telescopic.........-.--- 
Phantom A-27, 2-4.5 mc......-.---- 


CABLE 


Prt erro RG8U Standard 


cond. shielded, colored rubber ins. six 
#20, two of #16. Heavy rubber jacket, 
external tinned woven shielding. O.D. 9/16”. 
4, ee Per ft. 10¢ 
Ee Per ft. 7Y/4¢ 
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MID-AMERICA 


R*D10-CRAFT 


COIL FoRMs 


CONDENSERS — 


AIR PADDER CONDENSERS— 





Ceramic Insulation, Screwdriver Adjmt. 
Re: = 
IED sncctecsiipintetinibinbisinisineiieaccd 

Oeuing sizes available—5, 15, 25, 35 ord 

b CBE ccccescccasccoese 

KIT of 10 Asstd. A 
SIND ia iaiciitetettannssitaninticteaeiail $1.49 

o ~ pa Gomsenemns 

MFO VOC = PRICE 
‘5 1000 Me -1 7600 $1.95 
' 500 39% | 4 1500 $2.95 
! 600 4% | 10 1000 $2.95 
2 600 8% | 12 660 $3.50 
1 1000 98e | 15 1500 $3.95 
6 600 98¢ | 15 6000 $4.95 
HEAVY DUTY OIL FILLED CNDNSRS 
MPD VDC —sCéPRICE | FD = WDC—OCé#RIICEE 
075 16000 $4.95 3 4000 $ 4.50 
15 6000 8.95 | 10 6000 24.95 
Dual | mfd 3000 VDC___.$3.95 
Dual | mfd 7500 VDC. __.$9.95 
TUBULAR PAPER CONDENSERS 
MPD = WDCC*PRIC |) FDC CPC 
1 600 % 3 200 We 
006 1000 0c -§ 1000 15¢ 
05 600 0c |.004 1600 1% 
VARIABLE CONDENSERS 
GANG MMF PRICE | GANG MMF PRICE 
2 10 4%) | 500 $1.29 
! 50 4% | 2 370 $1.49 
1 13 6% | 3 75 $1.49 
2 35 el 4 140 $1.95 
MISCELLANEOUS CONDENSERS 
Hi-voltage Mico. Kit of 9 pieces 
+ 0 SE ERY A395 
# 10 pie 
Se eal $5.95 
s. Asstd sizes from 
per kit... $1.98 
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}{AND SET 3%; 

Telephone type with 200 ohm car- 

ben mite and 2800 che conphono gles tal 

switch and cords with plugs -.-.--- $2.95 

}{JEAD SET 2 

8000 ohm impedance, with cushions, 

12" cord and PL-54 plug.....—..- $1.50 
[INVERTERS 

B inp 21 VOC 28 emp ect IS NAC | 


Transmitting J-38 
Automatic Ki 
and 25 watt pani 110 VAC, 60 cycle 
i tul $39.95 


upper lip, attaches With short 
er aa mca php s ccanieineeninanibaianell 8% 
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Antenna Tuning Unit 


An en achievement in high frequency 
design! Covers all frequencies between 1.5 and 
18 MC without use of plug-in inductance. Tunes 
any single wire antenna from 15 ft. whip to long 
wire. Ceramic insulation constructed to with- 
stand high r. f. voltages. Simple to operate. 
Black wrinkle finish case 
3 measures 10%" wide, 144" 
high, 24” deep. Packed for shipment—wt. 56 ibs. less 
12 mmf and 50 mmf vacuum condensers. . . 


SPECIAL PRICE 


* $26.95 








SPEAKER S|'szx" 
DUTY 

5’ Alnico Speaker, LINE 

4 Ohm VC, Limited FILTER 

Quantity . . . « $I Set 

6PM 2.5 AlnicoV . $2.95 | tie O-Stat 

10" PM, 18 or. slug. $7.05 | Type ENT06, *Piciat 
AP-10 JENSEN Speechmaster, 5 Watt CSL53199, 20 amps, “B79 
PM in metal housing less base . . $4.95 | 115 V.A.C., 600 V.D.C. 











Dealers ... Jobbers ... Industrials ... Schools ... 
and other quantity buyers — write for special trade dis- 
counts on items listed as well as hundreds of others. 






G YUARANTEED 


All items shown in this ad ore 
gvaranteed as rated by nationally- 
advertised manufacturers and are 
new, unused and in perfect condition 


175 ohm, 3.7 amp, 800 watt, 125 volts, 
bracket mounting ...............-. $4.95 


POWER SUPPLIES 


Portable vibrator type, input 6/12/24 
VDC, output 200 VDC 120 — 1.95 


Mobile, dynamotor . input 12 VDC 12 
amps, output 275 110 ma, and 500 
as 50 mao, with fuse ond fil- 
quiieauntasbonsnausnensese 9.95 
RECEIVER 


HOKE, NOVAS w An 
1 — 
er supply and tubes 


RECTIFIER Ory Di 
La nee 202 te 335 





SIZE: 3%" x 6° long, axchding” th 
RPM. 4000. to 


INPUT 
vor 
69 
12 
24 


AMPS. 
64 
3.5 
1.75 





STORE 
2412 S. Michigan Ave. 
Chicago 16, Ill. 
PHONE: ViCtory 5987 
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WAREHOUSE 


2307 S. Archer Ave. 
Chicago 16, III. 
PHONE: ViCtory 7820 
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HEOSTA 


R 


WITCHES 
S Antenna 

DPDT Hi-voltage, knife.........--- --3%¢ 
MICROSWITCHES 
Type C, white top, SPST, normally closed, 
#WZ-7RSTC2 .... 3% 
Type C, #8Z- RS, neater 3% 
Type C, #BZ-3RDTC, SPOT.........- 3% 
GE #CRIO70C103-A3 momentary SPST 
normally closed .......-..--+------ 3% 
PRESS-TO-TALK 

DPST, NO, with 5 ff cord, UL-68 
JK48 a4 
PUSH BUTTON 

10 Button, momentary contact, — 
right hand . euneseed 

10 button, momentary ‘contect, —_ 
left hand 4% 
5 Button, pos. action, locking......... 4% 
4 Button, pos. action, locking......... 4% 
TOGGLE 

Lever type, 3PDT 10amp250VAC 5%e 
ay type SPST NO, 3 omp 250 WAG. -2%6 






































TUBE 
ss. snattend 
ORE ccconccvencsaccececnswsnced 97e¢ 
= ecnsasenescasesssesescens $1.19 
cpme—aennabenoutntid ~ 
TRANSFORMERS 


Universale output transformer, single or 
push-pull tubes to any voice coil. Rate ot 
10 watts $1.20 
Power transformer, primory 105-125 VAC 
60 cps, Secondary 5 volts 190 amps. $14.95 


BU paerrententens 


BC-223-A, 80 meter band; phone, CW, 
an ' VFO or crystal controlled; 25 watt 
$22.50 





J a. 
Transmitter- Receiver 
Portable FM Transceiver SCR-510, 
5 miles, 20 to 27.9 MC, crystal con- 
trolled with 80 crystols, complete. .$79.50 


Viwese Control 


d tone ¢ 


IR 
Ww! Re #18 solid, rubber 


ine. OO ie black, green ony pe 


#14 stranded | with external 
pet woven braid, OD. 
Per 100 ft 










+ | TELLIONS 

of other big-value parts, transmitters, 
tubes, and electronic equipment listed in 

MIo-AMERCA'S Coty. it's free for the 















esting, Just cond below and your 
FREE oy will be mailed of once. 


"Canaan 











YOU CAN GIVE BETTER, FASTER SERVICE with these 


CALAWCED 
RESISTOR 
ASSORTMENTS 


STURDY, HANDSOME Resist-O-Cabinet 

















WITH EACH ASSORTMENT 


Balanced resistor assort- 
ment. Includes 59 IRC 
Type BT Insulated Metal- 
lized Resistors and “‘uni- 
versal” 10-Watt Power Wire 
Wound Types ABand ABA. 
The ABA (adjustable) type 
makes possible every range 
from a few ohms up to 
10,000 ohms. 


ranges in the popular %- 
Watt Insulated Metallized 
and Insulated Wire Wound 


83 Type BW-1 and BTA 
Insulated Resistors. Every 
service engineer should 
have all of these top-qual- 
ity 1-watt resistance ranges 
at his fingertips. 


No one knows better than you 
that up-to-the-minute appearance 
and modern, efficient service pays 
off in your shop. 


That’s why IRC offers three 
Resistor Assortments to equip you 
for quick, easy resistor replacements 
on almost any job. Any one or all 
three IRC assortments, arranged 
according to type and range, are in 
neat, sturdy cardboard Resist-O- 
Cabinets that stack firmly one on 
top of the other. The cabinets are 
supplied absolutely free with each 
assortment ordered at standard 
resistor prices. Get in touch 
with your IRC distributor today 


EASY TO STACK—————> 


Bases of Resist-O-Cabinets are 
arranged for stacking so that 
several cabinets may be used 
to increase stock capacity. 


—=— 
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INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Canadian Licensee: International Resistance Co., Ltd., Toronto 


RADIO-CRAFT 


for NOVEMBER, 19 


46 











<< 





YOU DO EXPERIMENTS, 
~ CONSTRUCTION, 
TROUBLE-SHOOTING 


I'll show you how to perform over 175 instructive Ex- 
periments—how to build countless Radio Circuits. 
You'll learn a new, fast way to test Radio Sets with- 
out mfg. Equipment. 


1 give you a fine, moving-coil type 
Meter Instrument on Jewel Bear- 
ings—with ports for a complete 
Analyzer Circuit Continuity Tester. 
You learn how to check and correct 
Receiver defects with professional 
accuracy and — 


You'll get valuable experience 
ond Practice building this Sig- 
nal G and 





Tester. Makes a Keane “out of 
fixing Radios and you don’t have 
fe spend money on outside, 
teady-made equipment. 


Soldering, wiring, connecting 
Radio parts . . . building circvits 
with your own ov can't 
beat this method of learning. When 
you construct this Rectifier and Fil- 
ter, Resi and C Tester 





SPRAYBERRY 
RADIO TRAINING 


GIVES YOU 


> BIG KITS OF RADIO EQUIPMENT 
wa" COMPLETE 6 TUBE . 


aoe F 


SUPER- 
ETERODYNE 


RECEIVER 


VICING 


H PRACTICE 


HERE’S THE LATEST, SIMPLEST WAY TO 
TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS & TELEVISION 


1 train your mind by putting you to work with your 
son g big 6-Tube Superheterodyne Receiver. 
And, believe me, when you get busy with real 
Radio Ports — 8 big Kits of them — you really 
LEARN Radio and learn it RIGHT! You get the 
tical stuff you need to be useful in Radio, and 





etc., you get a really practi i 
slant on Radio that leads to a 
money-making future. 


that’ s what it takes to make money. You don't have 
fo worry about what to do with these 8 Kits of 
Parts. Step by step, | show 

you how to build circuits, 

experiment, trouble- 


SEND FOR THESE ck tad goo art ot 


\ FREE Joke) < 


“How to Read Radio Diagrams and Symbols” 


\ Here’s a valuable and wonderfully com- 
\, plete new book which explains in simple 
English how to read and understand any 

\ Radio Set Diagram. Includes translation 

\ of all Radio symbols. Send for this vol- 
ume at once! It’s free! Along with it, 

1 will send you another Big Free book 

\ describing in detail my Radio-Elec- 


\ tronic Training. 


MAIL COUPON TODAY! 


ADIO-CRAFT for 


NOVEMBER, 


any previous experience. The 
Sprayberry Course starts 
tight at the beginning of 
Radio! You can’t get lost! 
Simplified lessons, coupled 


with real **Shop"’ practice; makes every subjecf 
plain and easy to understand and remember. 


A BUSINESS OF YOUR OWN... 
OR A GOOD RADIO JOB 


Soon after you begin Sprayberry Training, I'll send 
you my sensational BUSINESS BUILDERS. You'll 
find ovt how to get ond do neighborhood Radio 
repair jobs for nice profits and rich experience 
while learning. This sort of work can easily pave 
the way for a Radio Service business of your own. 
But with Sprayberry Training, you're not limited. 
You can swing into any one of the swiftly expand- 
ing branches of Radio-Electronics INCLUDING 
Radio, Television, FM, Radar, Industrial Elec- 
tronics. Be wisel Decide mow to become oa fully 
qualified RADIO-ELECTRONICIAN. Get full details 
about my Training at once! Mail coupon below for 
my 2 big FREE Books. 





GRAMS and SYMBOLS." 
Name 


SPRAYBERRY ACADEMY OF RADIO 
F. Le Sprayberry, President, Room 20116, Pueblo, Colorado 


Please rush my FREE copies of “How to MAKE MONEY in RADIO, 
“ELECTRONICS ond TELEVISION,’ 


* and “HOW to READ RADIO DIA- 





Address 


Age 








(Mait i in 2 envelege ¢ or paste < on penny pestenedd 
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ON THE COVER , 


The experimental home sound-recording laboratory 
of Mr. J. C. Hoadley at West Newton, Mass., é 
shown on our cover this month. The two-unit speak- 
er cabinet is described in the story on page 20 
The recorder is at right, and with other featuré 
of the lab, will be described in future article 


Chromatone by Alex Schomburg from photo by J. C. Hoadl 
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| ena | FASTER- EASIER | 
‘YOU CAN BUILD 133 | AT HOME 


FASCINATING EXPERIMENTS ex=eeeeeeeceeeeeeeeencrarrees 


7 b 87 TT eee eee 
At home—in your spare time—you get real Radio See how our fascinating SHOP METHOD Radio 
experience rng these many interchangeable Radio VET ERANS ! Training at home can help you toward a good start 
parts and sub-assemblies. Our handy “Block Sys- in the Billion Dollar Radio-Electronic Field, W rite 
tem” eliminates unnecessary mechanical work; the Big things are for our BIG FREE book, “VICTORY FOR YOU! 
convenient spring clip connections save a great deal happening at De- that has helped many to good pay jobs. You'll be 
of time. You quickly build Radio circuits that work. Forest’s Training, surprised at the opportunities ahead in F.M. Radio, 
You experiment with Photo-Electric Cell “Magic” Inc., for veterans! Aviation Radio, Broadcast Radio, a Profitable Busi- 
...a 5 tube Superheterodyne Receiver ...a Ra- See how you can ness of Your Own, Motion Picture Sound Equip- 
dio Telephone, and scores of other fascinating proj- prepare yourself ment, Electronics—plus the exciting future possi- 
ects. Little wonder learning Radio at home is so WITHOUT COST bilities ahead of Television, Radar, etc. 
practical ... effective and real fun—with this for a GOOD JOB 


modern “Home Laboratory.” or a BUSINESS YOU Get “ALL THREE” 
OF YOUR OW} “rr 
YOu USE “LEARN-BY-SEEING’’ in the vast Radio- Where else can you get such a combination of 


- PROVED MAJOR training features as—(A) mod- 

M re) Vv i 3 © 4 Electronic field ern loose-leaf lessons that are well illustrated with 
a tunity field. helpful diagrams; (B) the use of “Learn by Seeing” 

Titek: of en thenanne. 00 well an home movie films and a 16 mm. MOVIE PROJEC- 

help you “io the use of a TOR—and (C) eight big kits of “Home 

16mm. Motion Picture Projector Laboratory” Radio parts to give you valu- 

and exciting “movie” TRAINING able practical Radio experience—at home. 

FILMS. You will be surprised 


how much faster ... easier... You Also Get EFFECTIVE EMPLOYMENT 
Home Movies help you under- SERVICE . . . to help you get started toward 
Band Radio - Electronic a Radio-Electronic job or a business of your 

—— ee _Here’s a “ own. Residential training in our Chicago 
preferred training method laboratories also available! 

of tomorrow — yours to- " DEFOREST'S TRAINING, INC., INCLUDES INSTRUC. 

day. See the principles of : TION IN MOTION PICTURE SOUND EQUIPMENT, 
what you're learning—in FM RADIO AND TELEVISION... 

motion... ANIMATED! . | 
See circuit actions other- ee CO Ge SE 
Wise hidden from the eye. . F 


Yon = this 7 Radio DeFOREST’S TRAINING, INC., Dept. RC-C11 
ome tage—ex- . ir 
dusively from DeFOREST'S 2535-41 N. Ashland Ave., Chicago 14, Illinois, U.S.A. 


TRAINING, INC. So act now! f Send—FREE and WITHOUT OBLIGATION— illustrated book, 3 
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Mail coupon for complete details. “VICTORY FOR YOU” and KIT SUPPLEMENT, showing how 
Home Movies and Home Laboratory can speed my preparation for 


y a a place in the Radio-Electronics industry. 
D Name Age 
g Address. Apt. 


Cit — — State 
T fe A | a | I N G » | N Cc = i S| —s 16, check here for special information. — 


O Ifa discharged veteran of World War II, check here. 
CHICAGO, ILLINOIS = | 
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A New | 
TRANSCOMDUCTANGE 
READING 
Wi ho , Yo) lor 


. 


For the Man Who Takes Pride in His Work 


Microhmo (Dynamic mutual conductance) readings and sim- © Neu Eas “ue Test 
plified testing —are two of the 20 exclusive features in the new Sf 

model 2425 tube tester. A new approach to transconductance checking ROLL CHART ATTACHMENT 
is made possible through a simple measurement directly proportional _Has all the advantages of both roll 
to Gm and a properly calibrated measuring instrument. There is no —chart and book chart in adding 
possibility of grid overloading due to excessive signal. “Short” and  "™w data. The location is right 
“ ” . : ‘ ° and settings can be made easily 

open”? tests of every tube element, including shield, inter-element ; Boag : 

y and quickly. Fits in carrying 
connections and taps. Gas Test rounds out full check of all tubes. compartment in tester cover when 
R.M.A. numbering of three-position lever switches gives instant _not in use. 
reference for special tube testing. Switching flexibility allows full 
coverage of present and future tubes. No hunting— individual socket 
for each tube base type eliminates error. Excellent design, portability 
and appearance, amplified by Triplett engineering through all 20 
features, make Model 2425 the outstanding 1947 tube tester. 


EEG ue 


...Le baal 


‘~ Triplet 
ELECTRICAL INSTRUMENT CO. s.vreton, 
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You men already in Radio know how great the 
demand is for trained, experienced servicemen, oper- 
sors and technicians. You know how fast the field 
is growing and how important it is to keep up with 
developments — F.M. Receivers, Electronics and 
Television. You know, too, a fellow cannot learn 
toe much about any industry for REAL SUCCESS. 
Whether you have experience or are merely INTER- 
ESTED in radio as an amateur, you must recog- 
te the WONDERFUL OPPORTUNITY right 
within your grasp to cash in on your natural abil- 
fies. Make them pay dividends. Get into the EX- 
PERT RADIO SERVICE FIELD. Be an F.M. and 
TELEVISION specialist—OWN A BUSINESS OF 
YOUR OWN, if you prefer. Fill out and mail the 
saipen below for all the details of our plan. 


the Latest Inside Information—Short 


ePF~ FF PrP PP > 


. Routine for diagnosing Radio 


Troubles. 

Preliminary Inspection of Re- 
ceivers. 

How to Check Power Supply. 
How to Identify Various Stages 
of Receiver. 

How to Trace the Circuit and 
Prepare Skeleton Diagram. 
How to Test and Measure Volt- 


ages. 
How to Test Speaker in Audio 
es 


. How to Test Detector, 1. F., 


.F., and Mixer Stages. 


. Complete Reference Table for 


Quickly 


Locating Receiver 
Troubles. 
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Trade Secrets by 





SHOP METHOD HOME TRAINING 


FROM A REAL ESTABLISHED RESIDENT SCHOOL 
Now the famous National Schools brings its exclusive Shop-Method of training 
right into your own home. You can learn the most up-to-date, approved 
projects, systems and circuits step by step in your spare time. This 
is the sound practical training you want and need—the develop- 
ment of experienced instructors working with thousands of - 


tudents right in shops, NEW F.M. broadcast studios 

and experimental laboratories of NATIONAL 

SCHOOLS—one of the most advanced trade edu- 
cational centers in the world, 


National Trained Men Now Making 
the Best Money in History 


The real value of National training shows wu 
on the quick pi en make on the 


LEARN BY DOING 


Work with Real 
Experimental Equipment 
Furnished without Extra Cost ite cis , 
as Part of Your National Training rf ail over the world. f the é& 4 
Eeperience is the best teacher. You learn by books we send you FREE 
merger with the exclusive National Shop- 
ethod of Home Training. In the course of your 
study yeu actually build various types of receivers 
“a pewerful superheterodyne, a signal generator, 
&1 audio oscillator and others—You make tests and 
= Fs psa that show — the “_ ra YOU d if he te 
of things. You understand what makes the cando ou can soon an essential, well ! 
various elements of electronics operate because you in RADIO! bit too soon to start hom. [adlo mot ate vitally nended.” Piil-out vent stall 
Stually see them work for you. Not only do you Y the coupon immediately and examine the NATIONAL SHOP METHOD 
yeep Supeenes by this method of po HOME TRAINING COURSD carefully, without obligation 
ut you receive valuable equipment you will use 
om the job in the practice of your profession as an 
dectronics expert. Mail the coupon and learn what 
means to you. 


FREE LESSOW INCLUDED 


Coupon and 
prove to 
yourself what 


Be Sure Of Your Success And Security 


t let your post-war ambitions lag. Don’t let YOUR future depend 
on others. Build a career for yourself. Never in all 9 A. the return 
ing serviceman, or war worker been confronted with such a great future 
if he reaches out and grasps it NOW. Here is a new world opening before 

step into an _ essent well paid position or 
It isn’t a 


LOS ANGELES 37, CALIFORNIA €ST.1905 7 
MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, Dept. RC-I1 
4000 South Figueroa Street, Los Angeles 37, California. 


Mail me FREE the two mentioned in your ad, including a sample lesson of your course 
1 dad no sal will call on me. 


(Mail in envelope or ite 
on penny post card) 
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© Check here if Veteran of World War It. 
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{tT TAKES RADIO NOISES out 
OF FLUORESCENT LAMPS 


Sprague 1F-37 Filters are specifically directly to each fixture across the id? 
designed for fluorescent lamp interfer- coming jeads. 


ence suppression. They offer the most Note to Radio Dealers: Install Sprague 


effective way tO suppress “hard-to-stop” IF-37 Filters 09 every fluorescent light 
interference conducted down the power in your own store to suppress noise for 
line to remotely located receivers. One better, quieter radio and television 
filter is required for each auxiliary. They demonstrations! 

are installed simply by connecting them 


A NEW SPRAGUE ATOM 


Handiest, most convenient dry electrolytic capacitor for 
vertical chassis mounting ! 


In Type LM Universal Mounting Re Jacements, Sprague offers 
a new Atom d e i hich can be mounted in any 
sition to replac ‘jug or similar vertical- 
mounting capacitors. i i | mounting devices 
to replace screw type can ing, LM Atoms fit any chassis 
/_" diameter. arate positive an 


Atoms, Type 
etched foil 


_ THESE ARE ALL THE 
morOR-START CAPACITOR WAKE MONEY ON REFRIGERATOR 


REPLACEMENT TYPES LEVER REPAIR JOBS 


When you've repaired the radio .. . why not re 
pair the refrigerator, too? Make one trip pay for 
two jobs! Use these Sprague Universal Motor- 
Start Capacitors for every motor starting need. 
The seven shows here are all you'll require. 
‘They’re always in stock .++ quick, easy to ins 
..- and absolutely dependable! They always fit 
—the terminals are right for quick installation. 
For details on how to se i 
for any standard motor, write for Spragu 

EW COMPLETE STORY ON M 

G CONDENSERS.” It’s free! 


WRITE for new SPRA 
Sprague Catalog GUE PR @] DU Cc T S 


NORTH 
ADAMS, MASSACHUSETTS 
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Three big stores, each carrying 
tremendous stocks, are ready to 
serve you with tools, replace- 
ment parts, test equipment, sets 
or anything else you need. Wire, 
write or telephone if you can't 
visit one of our stores. If you can 
visit with us you'll find our trained 
_ staff of tremendous help to you. 


SERVICE 


Mail orders are shipped the same 
day they are received. You don't 
have to wait when you buy from 
Newark. On special inquiries, we 
give you full information, prices 
and delivery dates promptly. 
Newark will give you service that 
will help you serve your customers 
better. 
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SETS... 


Ane EQUIPMENT 


EVERY NEED A 


No matter what your public ad- 
dress needs may - Newark has 
the outfit that will do the job 
for you. All the well known, 
standard makes are carried in 
stock. Delivery is fast and de- 
pendable . . . in New York and 
Chicago we maintain our own 
delivery system .. . for out-of- 
town customers we ship orders 
the same day they are received. 





All our stores are staffed by ee 


trained men who know public 
address needs and can help you 
select the outfit that will best 
serve your purpose. If your needs 
are unusual, they know how to 
make up special combinations to 
satisfy them efficiently. 

If you can, visit one of our 
stores. If you can't come to see 
us, write, phone or telegraph and 
your inquiry will be answered 
promptly and fully. Newark has 
the stock, Newark has the ‘know 
how’, Newark can help you. 
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‘iy puitp YOUR OF 
Y, ELECTRONICS 


7 RADIO AND 
EVICES 


With Newark's kits and parts you 
can easily build radio receivers, 
transmitters, amplifiers, and 
other exciting radio and elec- 


tronics devices. 
eee 

Make a good radio receiver 
for yourself or a fine record 
player with automatic changer at 
tremendous savings. You can con- 
struct these and many other radio 
and electronics devices easily. 
Our men know how to make them 
and will gladly show you if you 
can visit one of our stores—or 


will explain clearly by mail. 
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BIG BARGAIN BULLETIN | 
T AVAILABLE EQUIPMENT 


sarang months before you read 
: nange, new things are developed 
’ © give you the very latest news 


These big bargai 

9ain counters in af 

are loaded down with specie) di plows 
small to advertise. Marvelous 


all the question 
Se $ you 
me in oft : 

® wonderful time = you'll have mouse 323 W. Medison St 


ri ELECTRic COMPANY rage 6, it 


New 
York City Branches: 115-17 w, 45th St. & 212 Fulton St 


. r Copy to- 
about the latest 
en writing 
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RADIOMAN’S HANDBOOK 
Backed by.20 


Shop Experience 


ay A 


years of 


AT LAST, here’s the book that radiomen every- 
where have been waiting for—a book that gives 
them the answers to problems they meet daily 
on the job! It’s a library of practical workin 

information condensed into 350 pages of soli 

facts—just what radiomen told us they wanted 
in a PRACTICAL REFERENCE BOOK, 


A Pocket-Size Reference Book Supplying 
"PAY RAISING” Answers on the Job! 


Planned so that you can take it with you on the job, the Radioman’s Handbook 
gives you the information you want—when you need it! You’ll be able to make 
quick calculations—to give ready answers—to show the boss that you’re on 
your toes when it comes to practical knowledge of radio construction, design, 
installation and operation. This is the road to a more responsible job—higher pay! 

The Radioman’s Handbook is a practical reference book—not a textbook. You 
won’t have to study it—its hundreds of subjects are completely indexed for 
quick spotting. Diagrams and tables make every subject clear—easy to grasp. 
Authoritatively written from, and backed by 20 years radio shop experience of the 
Coyne Electrical School, the Radioman’s Handbook contains all the latest facts on 
\wadio. It’s a book that has been worth waiting for! 


What This Great Book Contains 


This partial list of the hundreds of subjects and over 3000 facts covered will 
give you some idea of the scope and completeness of this handy book: 


e MATERIALS e TRANSFORMERS e CAPACITORS & CAPACITANCE 
e ABBREVIATIONS e AMPLIFIERS e COILS & COIL WINDING 
© CIRCUITS e RADIO RESISTANCE «RESONANCE & COUPLING 
e POWER FORMULAS & INSULATION e OSCILLATORS & ANTENNAS 
e RECEIVING TUBES (WIRE TABLES, etc.) © RECEIVERS 
e SOUND SYSTEMS & DEVICES .» AND MANY MORE 


We beeen! = to find out for yourself, FREE, 
how much this boo mean to you! Send 

spl alltel you ten ook tee 7 dene’ ees 
PRACTIC AL ELECTRICITY Trial. Look it analy take it with son on the 
zy, 4 4G a 


job, feel the confidence you'll get by knowing 


Electrical Facts for Radiomen 
’ 
COYNE’S APPLIED 
i you have all the answers in your pocket. 
es Then, after 7 days, if you don’t agree that the 
Coyne Radioman’s Handbook is everything 
we say it is, return it at our expense and owe 
nothing. If you are convinced that this book 
is worth many times its low cost, just send 


$3.25 at the end of 7 days, and the book is 
yours. You have nothing to lose examining this 


book FREE, so fill out and mail coupon NOW! 
Up-to-date 7 Volume Electrical Reference Set 


Here, in 7 volumes, is a complete reference library covering theentire | =~ ’ 


um 2 a Fea Ee TS PEATE ie i 
field of electricity—from home wiring to radio; from telephony to 
diesel. Over 3000 subjects are extensively covered, profusely illus- 





500 S. Paulina St., Chicago 12, Illinois 


Technical Book Division, COYNE ELECTRICAL SCHOOL, Dept. 86-T! 





trated by more than 2000 diagrams and photos. 


The radioman, with his training and technical knowledge, 
finds this set the easy way for him to get an electrical back- 
ground that will enable him to branch out into Electricity fields 
that tie in with RADIO. In this way, the Coyne7 volume set en- 
ables the radioman to supplement, and increase his earnings. 
See for Yourself. Get this set for 7 days’ FREE TRIAL. Look 
them over, check your toughest problem against them. Then, if you 
are not 100° satisfied, return them at our expense. Or keep them and 
send $3 down, $3 monthly until $21.00 is paid (cash price $19.75). 
Check the coupon NOW. 


COYNE evectricat schoo 


500 S. PAULINA ST., DEPT. BEieM CHICAGO 12, ILL. 





O Send me, for 7 days’ FREE TRIAL, the Coyne Radioman’s Hand- 


book. After 7 days I'll either return the book and owe noth 
keep it and send you $3.25 for payment in full. 

0 Send me, for 7 days’ FREE TRIAL, the Coyne 7 Volume Set 
Applied Practical Electricity. After 7 days I'll either return th« 
owe nothing, or send $3.00 and $3.00 per month until $21.00 i 
or send $19.75 cash. 

(1 year of Consultation Service, and Technical Bulletins are i: 


with this set, FREE, to keep you informed on the latest radio, electric 


and electronic developments.) 

NINN asseesocasedicticie epthoeibessisciselhanbsassnseiocitasbesbisianssiaeihigasoo Lament 
Address.__..... 

Where Employed?.... scidalanilcaastsiccigeliamben 

O If you prefer to pay postman cash price as indicated abov 
books arrive, check here. Same 7-day examination and mon 
guarantee of satisfaction. 
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THE TELE-THEATRE 


By HUGO GERNSBACK 


The Tele-Chain-Theatre in Every U. 8. Town Now Feasible 


columns, television applications are far more 
complex than those of radio. 

Thus radio, besides having penetrated the 
home, is also used to a considerable extent in automo- 
biles, in schools, in factories, in rest rooms, and in many 
other locations. Television will not only duplicate this 
penetration, but will also go into many places where 
radio has never gone before. 

To mention a few, retail and department stores are 
already beginning to display and sell merchandise via 
television. Thus a showing by a famed couturiére or mo- 
diste can be done routinely from a central stage. Tele- 
vision outlets in various parts of the store, in lounges, 
ete., will faithfully reproduce in colors the actual event 
on the floor where the showing is held. Thus, instead of 
exhibiting the latest modes to a comparatively few 
women, thousands can now view. 

The factory superintendent can supervise operations 
on his multi-screens from all over the shop and see 
what is going on in any part of the plant. 

It will be simple for the head of a large organisation 
to talk to all his executives so they can not only hear, 
but see him as well. This from a psychological view- 
point is a great improvement over the ordinary public 
address system now in vogue. 

Merchandising in general will be tremendously stim- 
ulated by television. The store window now becomes a 
place to view not only a few items, scattered in the win- 
dow, but the passerby will see displays from the entire 
store via the large television screen in the window. 

Such novel expansions of television in the years just 
ahead will be far more complex than anything we have 
known in our past and present radio days. 


Commercial television—an endeavor totally apart 
from television in the home—will soon be big business. 
The two branches should never be confused with each 
other because they are distinct and separate. 

Naturally, commercial television sets are elaborate 
and expensive affairs; therefore, the price consideration 
is not of great importance if we compare it with the 
television receiver in the average home, 

With the recent advances in business television, the 
television theatre envisaged for many years will soon 
be a reality. It is now much nearer in realization than 
it ever was, and it is certain that before many years 
have elapsed, the United States will have many such 
proposed theatres. 

We reprint, here, an editorial from the January- 
February 1932 issue of the writer’s former publication, 
TELEVISION NEws. What was said 14 years ago holds 
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A S we have intimated many times before in these 


for 


good today, indeed, 
positive necessity. 

In our smaller communities, particularly, the lack of 
the live theatre is felt acutely. The motion picture 
—canned entertainment—must always remain synthetic. 
It is never veal, no matter how good or gripping the 
film play. 

But a tele-theatre audience, viewing a television pro- 
duction, knows it faces live actors at the exact instant 
the action is unrolling—not months or years afterwards. 
There is a vast psychological difference between a mo- 
tion picture play and a televised one. Television now has 
it in its power to bring a great cultural force to every 
stratum of the entire country. The 1932 article follows: 


THE TELE-THEATRE 

(An editorial from the Jan.-Feb. 
TELEVISION NEWS.) 

It is pretty well conceded, by most authorities on the 
subject, that the “legitimate” theatre is doomed to 
extinction in the not-too-distant future. 

The great inroads which the motion picture has made 
on the legitimate stage, are becoming more serious right 
along and, if something is not done soon, we may have 
nothing but motion pictures left; because, from year to 
year, it becomes more unprofitable for producers to put 
on legitimate performances. The reason for this is, 
of course, that it is impossible to give a “legitimate” 
performance for 50c—which would then be competing 
with the motion-picture houses. The prices for the 
drama in New York, for a good orchestra seat, are from 
$3.50 up; and for musical comedy shows from $6.60 up. 
Plainly, these prices are too high. Hence, the decline of 
the legitimate theatre. 

What, then, is the solution? I propose the following 
remedy, which I believe is sound; and I am certain 
that it will have to come to pass in the not too distant 
future. Television is the key to the situation. 


the television theatre is now a 


1932 issue of 


Audience and Distant Stage Joined by Television 


Recently, when the Sanabria Giant Television Screen 
was about to be exhibited at the Broadway Theater in 
New York City, I was asked by the management to 
supply some new ideas, to attract the public at large and 
secure favorable publicity for television. 

I suggested, at the time, that an attempt be made to 
connect the stage of another theatre to the one at the 
Broadway Theater, and televise a distant performance on 
the Broadway screen. This suggestion was adopted, and 
the Broadway Theater, by means of a television trans- 
mitter, picked up the images (Continued on page 54) 
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TELETYPERS which sent impulses 
shaping the actual letters being trans- 
mitted were used by the German forces, 
investigators of the Department of Com- 
merce reported last month. 

Standard American teleprinters send 
impulses that activate a separate print- 
ing key for each letter, while the Nazi 
instrument sent impulses that formed 
the vertical and horizontal lines of ac- 
tual letters. One advantage of this sys- 
tem was that interference in the cir- 
cuit distorted the shape of the letters 
in words instead of printing the wrong 
letters as with American teletypes. 

Described as simple and rugged, the 
German machine weighed only 60 
pounds. Chief disadvantage was re- 
ported to be the fact that it can only 
send 150 characters a minute. 


A MASS SPECTROMETER recently 
devised to check leaks in vacuum ap- 
paratus or other air-tight equipment is 
sensitive enough to detect a leak so 
small that it would take more than a 
thousand years to deflate an ordinary 
auto tire. 

The leak detector, scientists of the 
General Electric Co. stated last month, 
discovers helium gas in quantities as 
small as 1 in 400,000. The gas is sprayed 
over an area suspected to contain a leak, 
and as soon as an ultra-minute quantity 
has penetrated the vacuum space, its 
presence is indicated. 

Immediate application of the detector 
is for tests of high-vacuum equipment, 
ranging from ordinary radio tubes to 
the gigantic vacuum chambers used in 
atom-smashing apparatus. It is expect- 
ed to find employment also in the chem- 
ical industry and other fields where 
high-vacuum processes are important. 


A leak which would deflate the balloon in 6000 years is detectable. 
14 
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PRICE CUTS on “off-brand” radios 
were foreshadowed last month by 
two of New York City’s largest radio- 
store chains. Sales were held by both 
chains, at which table models of other 
than nationally-known brands were 
sold at a reduction of as much as 20 
percent. 

Spokesmen for both concerns stated 
that the sales were for the purpose of 
“clearing stocks for standard brands.” 
An increasing tendency on the part of 
the public to wait for nationally-known 
names and a distrust of some of the un- 
knowns turned out in the early part of 
this year appears to be the main factor 
influencing the slow sale of “off-brand” 
radios. A second important factor is 
the increasing production of standard 
sets, which during the summer months 
outstripped the highest pre-war rate by 
almost 20 percent. 


FLUORESCENT lighting interference 
with radio reception may be greatly re- 
duced with a simple piece of screenwire, 
Dr. L. F. Shorey of the University of 
Vermont declared last month. 

Speaking before the Illuminating En- 
gineering Society in its conventon at 
Quebee, Dr. Shorey, together with S. M. 
Gray of Sylvania Electric Products, 
Inc., presented a study of radio interfer- 
ence caused by fluorescent lamps 
in the home. Their 
report discusses 
how such interfer- 
ence is measured 
and reduced below 
a tolerable noise 
level. 

Total interfer- 
ence, they said, re- 
sults from three 
sources; feedback 
through the wires 
of the house cir- 
cuit; radiation of 
the high-frequency 
current components 
from the wires; 
and radiation com- 
ing directly from 
the lamps. 

Line feedback is 
reduced by the use 
of an electrical fil- 
ter, while bulb ra- 
diation interfer- 
ence is reduced by 
the application of a 
wire-mesh screen 
built into the lamp 
shade. 


“By a_ proper 
combination of 
these two schemes,” 
they declared, “to- 
tal interference is 
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suppressed to a quite satisfactory ley- 
el even with small distances separating 
the lamp and receiver antenna.” 


COST OF RADAR research and de. 
velopment was greater than that of the 
atomic bomb, states a booklet issued last 
month by Wesley W. Stout, former edi. 
tor of The Saturday Evening Post, 

According to Mr. Stout, $2,700,000. 
000 worth of radar equipment had been 
delivered to the services up to July, 
1945, while the cost of the atomic bom} 
is given as around $2,000,000,00v. 


RADAR SETS will be used in studying 
the atom at the University of California, 
Professor Ernest O. Lawrence of cyclo- 
tron fame told physicists last month. 

The radar equipment will be used t 
energize a linear accelerator, a device 
in which the particles to be speeded up 
are projected down a cylinder divided 
into sections. An electrical charge is ap- 
plied to each of these sections at the 
correct instant to give the moving par- 
ticle an accelerating impulse. 

Fifteen radar sets, each connected t 
one section of the accelerating tube, wil! 
furnish the shocks which speed up the 
particles. 

The linear accelerator is not a nev 
device, but was abandoned in favor of 
the cyclotron because before the war n 
devices existed which could supply large 
amounts of power at high frequencies. 
Accelerations of two million volts were 
the utmost that could be obtained. With 
postwar apparatus, a billion volts is a 
theoretical possibility. 


A RADIO “BINGO” GAME was 
raided by police last month, and sun- 
monses issued to the parties responsible 
for the game. The incident occurred at 
Radio CKAC, Montreal, and the persons 
called upon to justify their actions ir 
court are Julien Riopel, organizer an¢ 
producer of the game, and Conra 
Giguere, representative of the sponsor. 

The game, which is called “Zingo, 
was played with the aid of 45,000 card: 
distributed throughout the city, 
which the players recorded their nun- 
bers in standard bingo fashion. 

Unceremoniously halted by the Mon- 
treal morals squad on its third presenta- 
tion, all equipment has been impoundeé 
to await court test of its legality. 


TELEVISION RECEIVER  shortag 
does not exist (if you want the right 
models) a prominent television manv- 
facturing executive stated in New York 
last month. His company, he said, was 
ready to make immediate delivery on 4 
de luxe projection model selling for 
approximately $2750. Other companies 
were advertising models priced from 
$2400 to as “low” as $600. 
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PARALLEL RADIO BEAMS <deter- 
mine the true speed of an airplane with 
an accuracy impossible in any earlier 
method. of measurement, the Army Air 
Forces reported last month. 


Three parallel beams at right angles 
to the course are used. The speeding 
planes cut these beams as they pass over 
the course, and as they cut each beam 
send a signal to the ground. The elapsed 
time between the signals is compared 
with the known distance between the 
beams, and the speed computed. The 
method may be used with either high- or 
low-flying planes. 

Numerous other methods have been 
used to measure true air speed, but all 
had severe limitations. Various types of 
instruments installed in planes give ap- 
proximate but not true speed. A radar 
system which followed the plane in 
fight was not sufficiently accurate, 
while a method of timing by use of ver- 
tical wires, cameras and a timing motor 
was effective only at low altitudes. 


The radio beam method operates ac- 
curately in any weather and any alti- 
tude, and is the first system capable of 
measuring speed at or above the speed 
of sound. A similar installation at Mu- 
roc Army Air Base, Calif., will be used 
to check the speed of rockets and pilot- 
less aircraft. 


TELEVISION RECEIVER COSTS are 
likely to be considerably higher than 
previously estimated, the New York 
Herald-Tribune reported last month. 
Present indications, the paper stated, 
are that prices will be roughly one-third 
to one-quarter higher than originally 
expected. With installation and guar- 
anty costs added, the advance becomes 
even more impressive. 


This would place some of the lowest- 
price sets close to $300. Many of these, 
it was indicated, will include only tele- 
vision sight-and-sound, with standard 
frequency modulation broadcasting re- 
served for the higher-priced models. 

Just what effect increased prices will 
have on the market is difficult to esti- 
mate, it was said. That the increases 
will come as a disappointment to many 
Would-be’ purchasers of sets can be in- 
ferred from the recent survey released 
by Sylvania Electric Products, Inc. The 
Survey showed that the average price 
quoted by families interested in buying 
a set is between $200 and $250. How- 
ever, 43 percent thought they would 
pay between $150 and $250. 

Meanwhile, New York newspapers 
Were carrying advertisements of tele- 
vision- AM-FM-phonograph 
tions in elaborate cabinets at $2400, 
With « cheaper model at $1500; “orders 
are being taken” for another set at $600. 
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LIGHT-WEIGHT RADAR newly de- 
signed for planes will increase flying 
safety, according to a last month’s re- 
lease by the Army Air Materiel Com- 
mand. Only a little larger than a home 
radio, the new apparatus weighs 125 
pounds, and can be used in any craft 
large enough to carry five passengers. 
The new radar, designed to remove the 
hazard of flying in darkness or fog, has 
a 360-degree microwave scan, and re- 
flections from objects give accurate 
fluorescent pictures of cities, rivers and 
terrain. 


By flipping a switch, the scope can 
be made to trace any one of five ranges. 
The large-scale details of the four-mile 
setting are best suited for close traffic 
flying, while the 90-mile range is most 
useful for cross-country navigation. The 
other ranges are intermediate. 


The new device, known as the APS-10, 
is the first of a series of projected light- 
weight, easy-to-operate and maintain 
search radars. It was developed in con- 
junction with the government’s Radia- 
tion Laboratory in Massachusetts, and 
with radar manufacturers. Future plans 
call for a 75-pound unit, which will pro- 
vide even gyeater range at still lower 
cost. 


COSMIC RAYS may cause a radio 
set to go “completely berserk” at high 
altitudes, an Army Air Force report 
stated last month. The report was based 
on experiments carried on by a B-29 
which was converted into a flying lab- 
oratory to operate at 35,000-foot alti- 
tudes. 


These rays and “other mysterious 
energy radiations” may make consider- 
able modifications necessary in high- 
flying radio and radar apparatus for 
planes and rockets, according to the 
report. 

(Yet radio waves themselves do not 
seem affected, otherwise the recent 
classic moon-radio experiment, where 
waves were reflected from the moon to 
the earth, could not have taken place.— 
Editor) 


RADIO PRODUCTION will reach a 
peak late in 1947, R. C. Cosgrove, vice- 
president and general manager of the 
Crosley Corporation, told the appliance 
group of the Western Merchandise 
Mart. 

The present capacity for manufactur- 
ing radios is roughly double that of the 
prewar period, he stated. Radio produc- 
tion for June, the last month for which 
figures were available, was 1,378,000 
sets. This rate sets an all-time record, 
but is still lower than manufacturing 
capacity would permit. 
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FEE OT 
SIR JAMES JEANS, possibly the 


most widely-read scientist of the pres- 
ent day, died on September 17 at his 
home in Surrey, England,-after suffer- 
ing some time from a heart condition. 
His age was 69. 

Known best to the public for his in- 
terpretations of modern science in com- 
mon language, he was known to his 
fellow scientists as a cosmogonist, and 
was prominent in the development of 
nebular theories. 


a 
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Probably more important to the world 
were his many books for the layman, 
which made it possible for the common 
man to get an idea of what the “long- 
hairs” were talking about. Extending 
even to nucleonics and the Einstein 
theory, these books, with those of his 
colleague, Sir Arthur Eddington, and 
others, did much to dispel the suspicion 
of and enmity toward science so com- 
mon among the public during the last 
generation. 

Sir James spent part of his career in 
the United States, serving as Professor 
of Applied Mathematics at Princeton 
University for five years, during the 
period Woodrow Wilson was president 
of that institution. 


ANTENNA INSTALLATION, con- 
sidered a serious problem in mar- 
keting television receivers, has been 
solved by one manufacturer by setting 
up an independent installation com- 
pany. According to a statement issued 
last month by Hamilton Hoge, presi- 
dent of U.S. Television, the new com- 
pany, Television Installations, will per- 
sonally supervise all consumer installa- 
tions on UST television receivers. 

These installation groups will consist 
of teams of two men—one to read the 
pattern at the receiver and the other 
to make necessary adjustments on the 
roof. The men will be equipped with a 
two-way telephone to work together 
closely. 
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MAGNETOSTRICTION PICKUP 


A Very Wide Frequency Range Marks This Novel Device 


PHONOGRAPH pickup which 
works on an entirely new prin- 
ciple has been announced. 
That principle is torsional 
magnetostriction — the variation of 


twist will be equal on both sides. This 
may be demonstrated by holding a strip 
of paper, about one inch wide by twelve 
inches long, by the ends. Have someone 
grasp the strip at the middle and twist 

gently in each di- 











Fig. I-a, left. Tape straight. Fig. !-b, right—90° angle. 


rection. Note that 
the amount of twist 
on either side of 
center is equal and 
increases as the 
angle of rotation 
is increased. This is 
illustrated in Fig. 
l-a. 

If, as in Fig. 1-b, 
the same strip is 
first twisted 90 de- 
grees and the ends 
secured, a_ twist- 
ing motion at the 
center will increase 
the amount of tor- 
sion in one half the 
strip and reduce it 
in the other. One 
half the strip will 
be twisted still far- 
ther than 90 de- 
grees, while the 








magnetic reluctance in a magnetostric- 
tive wire when subjected to torsional 
stress in the presence of a magnetic field. 

Magnetostriction is that property of 
certain ferromagnetic metals, such as 
nickel, iron, cobalt and manganese 
alloys which cause them to shrink or 
expand when placed in a magnetic field. 
Conversely, if subjected to compression 
or tension the magnetic reluctance 
changes, thus making it possible for a 
magnetostrictive wire or rod to vary a 
magnetic field in which it may be 
placed. This’ is true for lateral as 
well as longitudinal strains, and on this 
principle the magnetostriction pickup 
works, 

If the ends of a ferromagnetic wire 
are fixed and a twisting motion applied 
to the center, in either direction, the 


r 


other will tend to 
return to its 
straight state. The wire used in the 
magnetostriction pickup is similarly 
twisted through 90 degrees, the ends 
looped and the wire secured in a mag- 
netic field. 


DETAILS OF THE PICKUP 

A practical pickup is shown in ex- 
ploded form in Photo A. A permanent 
reproducing stylus is fastened securely 
at right angles to the center of a piece 
of nickel or other magnetostriction 


wire. Twa pickup coils, each wound , 


with 100 turns of fine wire, are placed 
over the magnetostrictive: wire on each 
side of the stylus. The ends are then 
looped over themselves and the wire 
given a slight twist and fixed between 
the poles of a horeshoe magnet. The 
wire is held in place and prevented from 


ae F 
Photos courtesy of Magnetostriction Devices Co. 


Photo A—Exploded view of the pickup. The important working parts are shown at right. 
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untwisting by looped ends that {it snug. 
ly into slots in the poles of the magne: 
as shown in the photo. 

With the twisted wire in place, any 
motion of the stylus will cause th 
halves of the wire to twist in the sam 
direction but the previous 90-degre 
twist will cause the torsion on one hal 
of the wire to increase as that on th 
other half decreases. This twisting ani 
untwisting motion in the halves of th 
wire will increase the leakage fly 
factor around one coil and reduce j 
around the other. It is this varyin 
magnetic field that causes voltage to k 
generated in the pickup coils. 

Since the change in flux is opposit 
in each half of the wire, it is necessan 
to connect the coils in what would nor 
“mally be series-opposing. With the coil 
so connected the output voltage is th 
sum of the voltages in each coil. Thi 
connection also makes it possible to tak 
full advantage of the even-harmoni 
cancellation characteristics of push-pul 
operation. This effect is shown grapl- 
ically in Fig. 2. 

The TM pickup, shown in Photo 3 
has an impedance of 4 ohms and i 
capable of generating .086 volt acros 
a 100,000-ohm load. It is capable ¢ 
reproducing frequencies up to 26,00 
cycles, far beyond the human ear! 
ability to hear! Over the range of bot 
commercial recordings and high fidelit 
transcriptions, the torsional magnet 
striction pickup’s response is uniform) 
true. While the sound frequencies ¢ 
most commercial recordings are limite 
to a maximum of about 6500 cycles, ar 
transcriptions to about 12,000 cycle 
the high fidelity of the new pickup wai 


(Continued on page 65) 





Photo B—Magnetostriction pickup in its ca 
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HE business or industrial inter- 
communication system is often ex- 
tensive and expensive. 

To justify a home installation, 
ertain limitations and requirements 
must be recognized. The system de- 
«ribed was developed to satisfy the fol- 
owing criteria: 

1. Cost of the installation must be 
kept to a minimum. In most instances a 
home “intercom” or “squawk-box” falls 
n the luxury category, and the eco- 
nomics of the situation must be treated 
in that light. 

2, The amplifier must be able to re- 
spond instantly with almost no warm- 
ing-up wait, but at the same time must 
# economical on tubes and power. 

3. The substations must be able to 
call the master station by voice rather 
than by signal to allow announcements 
tobe made without waiting for a reply. 
Any substation operator may talk to 
the master station on his own initia- 
tive, but need not be able te contact oth- 
er substations. The master station may 
hold a conversation with any one of the 
substations. 

4, Amplifier and speakers must be ca- 
pable of transmitting speech to and 
from a point somewhat removed from 
the speaker. That is, the system must be 
able to transmit intelligence even 
though the user is several feet from the 
station. 

5. Interstation wiring must be as sim- 
ple as possible, to avoid excessive mate- 
tial and installation costs. This means 
that high voltages and the heed for 
shielded conductors must be eliminated. 


‘in Efficient Set for Residential Use 


A PRACTICAL SYSTEM 


The original installation consists of 
a master station and three substations. 
Any number of substations can be in- 
stalled, and additional ones can be 
placed in the system at any time. The 
master station is located in the “boss’ ” 
bedroom, while the substations are in- 
stalled in “Granddad’s” room, the kitch- 
en, and the basement shop. The wire 





A back view of the central control station. 


length from the master set to the most 
remote station is about 100 feet. 

The circuit diagram, Fig. 1, shows a 
conventional two-stage audio amplifier 
with a 6C6 tube resistance-coupled to 
a type 41. Many other tube combina- 
tions will suggest themselves, but the 
one given is quite satisfactory. The in- 
put transformer T2 can be a conven- 
tional output transformer. The author 
used a compact surplus unit about 
which nothing is known except that it 
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station, substations and the switching system. 
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By GEORGE W. SCHULTZE 


The central control station in its cabinet. 


works well. The condenser C7 bypasses 
strong radio broadcast signals picked up 
by the interstation wiring. The capacity 
value of this condenser is not critical, 
but without it, the author’s amplifier 
reproduced a twenty mile distant fifty- 
kilowatt program very nicely (but un- 
desirably) with S2 in the “listen” po- 
sition. 

Also across the primary of T2 is 
placed R8. This was found necessary to 
eliminate the loud “beep” from the mas- 
ter station speaker when, on throwing 
the power switch to OFF, S4 is opéned 
and the filter condensers momentarily 
supply B-voltage. R8 in the author’s set 
is 1000 ohms. No decrease in signal 
volume was observed because of its in- 
sertion. It was found that a resistor of 
about 30,000 ohms across the secondary 
of T2 achieved the same results. 


THE SWITCHING SYSTEM 

The input circuit within the ampli- 
fier was wired with shielded conductor 
to eliminate objectionable feed-back. T3 
is a conventional output transformer. 
The permanent magnet speakers, which 
also double as microphones, are prefer- 
ably all identical. The ones shown in the 
photos are 4-inch, a compromise be- 
tween compactness and reasonable re- 
sponse. The talk-listen switch, S2, al- 
lows switching the speakers from the 
speaker function to the microphone 
function at the will of the master sta- 
tion operator. S2 is a double-pole double- 
throw lever action switch with spring 
return. It is arranged so as to be nor- 
mally in the “listen” position. 

The power supply uses about the 
smallest standard line transformer 
available. A 6X5-GT rectifier was used 
in the original outfit, but an 80 or a 
5Y3-G would be satisfactory. An a.c.- 
d.c. type power supply was ruled out be- 
cause of the positive grounding of the 
amplifier B-minus. The rectifier circuit 
is conventional, giving a B-plus volt- 
age of 310 d.c. In one of the primary 

(Continued on page 55) 
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By McMURDO SILVER G 


A PRECISION INSTRUMENT 


Laboratory Accuracy in a Serviceman’s C/R Bridge 


N the early days of one- to five-tube 

battery receivers with usually but a 

single function per tube and circuit, 

location and correction of troubles 
was simple indeed. The exact reverse is 
true today, for even the simplest type of 
five-tube broadcast receiver has several 
multiple-function tubes, each function 
having its own separate circuit and set 
of component parts. Most important is 
_ that each one of these circuits—and 
there can be many indeed in a complex 
modern receiver—employs a large num- 
ber of individual capacitors and resist- 
ors. Even partial failure or alteration 
in value of but one of the many unim- 
portant-appearing little capacitors or 
resistors can—and usually does—cause 
the poor performance which the tech- 
nician is employed to correct. 

Drawing upon his thirty-five-odd 
years of experience in the design of 
high-quality radio receivers as a guide 
to the precise types and forms of meas- 
uring equipment which can most ef- 
fectively serve the serious maintenance 
technician, the writer has recently com- 
pletéd a piece of measuring equipment 
going far beyond the rough: approxi- 
mations heretofore available at low cost. 
It has been his goal to bring to the 
maintenance profession those orders of 
accuracy heretofore available only in 
laboratory instruments costing several 
hundred dollars or more, and hence 
beyond reach of most service organiza- 
tions. 


*1249 Main Street, Hartford, Connecticut 


If, in the design laboratory, it has 
been necessary to measure resistors and 
capacitors to an accuracy of a few per- 
cent, then it is obviously desirable that 
the maintenance technician be able to do 
likewise. Excellent approximations of 
resistance values may be made by a well 
designed and built ohmmeter. Capacity 
may not be so measured accurately, for 
two values enter into capacitance meas- 
urements—actual capacitance in micro- 
farads or micromicrofarads, plus power 
factor. Considering only resistance 
measurements for a start, the good ohm- 
meter cannot be particularly accurate 
over much of its range because of the 
characteristic slope of its meter scale. 
The usual ohmmeter scale is “open” over 
its lower half and its accuracy can be ex- 
cellent over this portion of its scale. 
Over the upper half, however, the scale 
graduations become increasingly crowd- 
ed, since they must reach practically 
infinity at full-scale. Allowing for the 
normal and usual +2 percent accuracy 
of even the best meters, a glance at the 
upper half of the ohmmeter scale in 
terms of graduation crowding versus 
such meter variation shows why high 
accuracy cannot be anticipated. It is 
true that this condition can largely be 
set at nought by provision of such a 
multiplicity of resistance ranges that it 
is seldom necessary to use the crowded 
high end of the scale in practice. Never- 
theless, the really accurate method of 
measuring resistance is by means of 
the Wheatstone Bridge—the ohmmeter 


The careful wiring essential to a capacitor bridge is illustrated in this back-panel view. 
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serves an essential function but for 
truly accurate measurement the bridge 
is a “must”. 


SUPERIORITY OF THE BRIDGE 


It is true that an ordinary a.c. volt. 
meter or ammeter can be used to meas. 
ure capacitance in the usual ohmmeter 
manner, but what actually happens is 
that the technician measures capacita. 
tive reactance which is then translated 
into capacity in terms of that capaci- 
tance which exhibits a given capacita. 
tive reactance at the particular a.c. fre. 
quency of measurement. Such attempts 
at measurement of capacitance cannot 
be more than approximately useful, 
since they ignore power factor. It is 
possible to find a capacitor apparently 
quite satisfactory so far as capacitance 
goes, yet have this capacitor exhibit 
such a high power factor as to be opera- 
tively useless. The fundamental Wheat- 
stone Bridge method permits measure 
ment of both capacitance and power face- 
tor, and so is a prime essential to the 
serious technician. Such a bridge may be 
so designed that it can provide resist- 
ance measurements with accuracy far 
exceeding the ohmmeter method, hence 
is most desirable. 

One of the disadvantages of bridges 
so far available to the service technician 
is not alone that their accuracy left 
much to be desired because of low-cost 
components and the cursory test and 
calibration necessary to yield a low final 
selling price, but their lack of range as 
well. The equipment designer and the 
maintenance technician alike must be 
able to measure down to a fraction of 
an ohm, a fraction of a micromicrofarad 
—as well as up toward 1000 megohms 
and 1000 microfarads. Small compres 
sion mica trimmer capacitors—even aif 
trimmers—of extremely low capacity 
can be causes of trouble and so must be 
capable of measurement. in any well- 
equipped shop. Low values of resistance 
measurement are also necessary whel 
“shooting trouble” in auto radio pri 
mary circuits, a.c. receiver heater cil- 
cuits and the like. High ranges 0 
resistance must be accurately deter 
mined in grid leaks and performance 
impairing circuit leakage, while high 
values of capacitance appear in the 
filter capacitors of battery eliminators 
for portable battery sets as well as it 
“a.c., b.c. and d.c.” sets themselves. 


PRACTICAL PRECISION BRIDGE 

The capacitance-resistance bridge il 
lustrated and diagrammed covers tht 
direct range of 10 ohms through 100 
megohms and 10 ppf through 1006 


for NOVEMBER, 1946 


uf. T 
pera 
and 4 
yver 
high- 
auto 
ircul 
ments 
Value 
sistal 
meas! 
incre! 
bridg 
acros 
rapac 
to th 
With 
provi 
vethe 
ndic: 
possi 
tance 
true 
hm 
pacit 
Po 
rang’ 
and 
meas 
pape 
low . 
air Ci 
facto 
estak 
esser 
throt 
Fo 
ment 
the 
sour 
tenti 
rapa 
made 
rents 
well, 
If 
ing 
tions 
ages 
capa 
locat 
whic 
nici 
out ¢ 
wher 
whic 
a du 
mea; 
Fj 
diag 
satis 
fort] 
stru: 
mea: 
tors 
rang 
100 
tory 
ly 
meg 
be 
volt: 
type 
paci 
rent 
ma 
resi: 
to | 
curs 


RA 





t for 
ridge 


Volt- 
meas- 
meter 
ns is 
acita- 
slated 
apaci- 
acita- 
°. fre 
empts 
annot 
iseful, 

It is 
rently 
itance 
xhibit 
opera- 
V heat- 
asure- 
or fac. 
to the 
nay be 
resist- 
“y far 
hence 


ridges 
nician 
y left 
w-cost 


yf, This is not its real range, for in 
eration it reaches down to % ohm 
and % micromicrofarad—low enough to 
over compression mica trimmers and 
high-resistance or faulty connections in 
yuto.radio heater and vibrator input 
ircuits, where high current require- 
ments necessitate low circuit resistance. 
Values of unknown capacitances and re- 
sistances below 10 unf and 10 ohms are 
measured and indicated directly, as the 
increment such low values add on the 
bridge dial when they are shunted 
across some convenient small value of 
capacitance cr resistance first connected 
to the bridge terminals and measured. 
With a 10 puf capacitance (conveniently 
provided by a pair of wires twisted to- 
vether just sufficiently to give a 10 unf 
indication on the bridge) it becomes 
possible to measure accurately capaci- 
tances as low as % pwuf. The same is 
true for resistance, substituting a 10 
ohm resistor for the 10 wuf test ca- 
pacitor. 

Power factor of capacitors in the 
ranges usually made up of paper, oil 
and electrolytic structures should be 
measurable up to 50 percent. Since 
paper capacitors seldom are made be- 
low .001 uf, and as mica, ceramic and 
air capacitors seldom exhibit poor power 
factor without complete failure, we may 
establish power factor measurement as 
essential in the range of .001 uf up 
through 1000 pf. 


For electrolytic capacitor measure- 
ment and reforming after idle periods 
the ideal bridge must incorporate a 
source of continuously variable d.c. po- 
tential which may be applied to any 
rapacitor under test. Provision must be 
made for determination of leakage cur- 
rents through electrolytic capacitors as 
well, 

If we can provide means for measur- 
ing condenser capacitance under condi- 
tins where actual d.c. operating volt- 
ages are applied at the same time that 
capacity is being measured, we may 
locate those intermittent condensers 
which are the bane of the service tech- 
nician; condensers which test. correctly 
out of circuit but which fail to function 
when restored to the equipment from 
which they were disconnected because 
adc. potential not present in outside 
measurement is reapplied to them. 

Fig. 1 and the photos illustrate and 
diagram a capacitance-resistance bridge 
satisfying all of the requirements set 
forth above, a precision measuring in- 
strument yielding an accuracy in 
measurement of capacitors and resis- 
ors of +3 percent nominally over the 
tange of %4 puf or ohm up through 
100 nf or megohms; with such labora- 
tory order of accuracy falling off slight- 
ly only between 100 and 1000 uf or 
megohms. Using it, power factor may 
be accurately determined, polarizing 
voltages may be applied to any and all 
‘ypes of capacitors during actual ca- 
pacitance measurement, leakage cur- 
tents in two ranges of 0-10 and 0-100 
ma may be measured—even insulation 
resistance up to 1000 megohms with 0 
‘0 500 volts d.c. applied may be ac- 
turately determined. 
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Operation is simple as it is accurate. 
The power cord plug inserted into any 
105/125 volt, 50/60 cycle a.c. mains out- 
let, the bridge is turned on by moving 
the lower right knob from OFF to ON, 
and tubes allowed 
to warm up. Mid- 
dle right lever 
switch set to 
BRIDGE, it is only 
necessary to con- 
nect an unknown 
resistor or capaci- 
tor to the two left 
panel jacks by 
means of the clip 
leads supplied and 
set RANGE knob 
to that position 
which allows the 
electron-ray tube 
to open to a maxi- 
mum for some set- 
ting of the 5-inch 
dial, when the val- 
ue of the unknown 
is read directly 
from the dial set- 
ting multiplied by the _ indicated 
RANGE knob figure. The upper 
left knob allows adjustment to the 
degree of “eye” opening which yields 
most accurate readability. The lower 
left knob reads power factor directly 
in percent at that setting which, after 
the bridge is balanced, yields greatest 
farther opening of the “eye.” D.c. polar- 
izing voltage is applied in accordance 
with the rating of the capacitor under 
test by appropriate setting of the lower 
right knob and depressing of the but- 
ton-switch immediately above it. Ca- 
pacitor leakage current is read on the 
“eye” as the percentage of closure it ex- 
hibits when the lever switch is thrown 
to the 10 or 100 ma leakage positions 
with polarizing voltage applied. No 
eye closure indicates no leakage cur- 
rent; full eye closure indicates 10 or 
100 ma leakage current, depending 
upon lever switch position. 

Fig. 1 illustrates circuit-wise how all 
of these functions are incorporated in 
an instrument measuring only 12% 
inches long, 7% inches high and 6 inches 
deep over knobs, in a weight of but 10 
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pounds, and all with large and costly 
laboratory instrument accuracy. The 
actual bridge measuring circuit itself 
consists of a 4-arm Wheatstone Bridge 
circuit in Carey-Foster form. The main 


Front view of the Silver Model 904 Capacitance-Resistance Bridge. 


dial controls the +2 percent precision 
potentiometer P1 which constitutes two 
simultaneously variable arms of the 
bridge. A third bridge “arm” is al- 
ways the unknown, or X, connected to 
the INPUT terminals. The fourth, or 
“standard” arm consists of Cl, C2 or 
C3 for three capacitance ranges, or of 
R1 R2 or R3 for three resistance 
ranges. To obtain the two special high 
ranges of 10 to 1000 nf or megohms, 
special “expanding” resistors R4, R4a 
are cut into circuit at one or the other 
end of Pl by the range switch $1, Sla, 
Slb. Standard resistors are held to +1 
percent accuracy; capacitor standards, 
of mica and special mineral oil construc- 
tion, to +2 percent. 

This type of bridge circuit wherein 
two arms are varied simultaneously 
and oppositely in value yields the 
advantage of a 100 to 1 range for each 
rotation of Pl, plus the desirable 
logarithmic scale calibration wherein 
accuracy is substantially constant per- 
centage-wise at low, medium or high set- 
tings of the dial scale. It also lends it- 

(Continued on page 51) 
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Fig. |\—Complete schematic of the bridge. Measurements are made with three main controls. 
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SOUND SYSTEM 
IMPROVEMENT 


NUMBER of years’ experience 

building maximum-fidelity am- 

plifiers and sound systems have 

led to the formulation of a set 
of rules, which, if followed, will enable 
the listener to realize the best from any 
sound system. 

First and foremost, the psychological 
factor must be considered. People are 
definitely different in their tastes and 
desires, and these desires change with 
the type of program they are listening 
to. Your amplifier should be equipped 
with some means of varying its re- 
sponse curve, preferably with independ- 
ent treble and bass controls. 

It is often stated (and rightly so, if 
the statement is qualified) that a flat 
amplifier is ideal. If we had a flat micro- 
phone, a flat amplifier and a flat speaker, 
located in a perfect acoustic chamber, 
and if the speaker output were exactly 
as loud as the sound source, the system 
would indeed be ideal. 

Even with this theoretically perfect 
sound system, if we turned the volume 
down to one-half the loudness of the 
sound source, it would no longer sound 
like the original, because we have intro- 
duced a new variable, our ears. The hu- 
man ear’s response curve varies with 
loudness. The lower the volume the less 
ability there is to hear very low and 
very high frequencies. 

Room acoustics have a profound ef- 
fect on the ultimate sound of a system, 
and as there are few ideal rooms. out- 
side of broadcasting stations or labora- 
tories, this is another item to be reck- 
oned with. In addition to these things, 
few pickups, speakers and microphones 
are flat. 


FREQUENCY RESPONSE 

Now that we have an idea of what 
we have to contend with, let’s get down 
to cases. Though the frequency re- 
sponse of a system is important, the 


Excellent re- 
production of 
recorded mu- 
sie depends on 
three factors: 
compensation 
for recording 
characteris- 
fics. a good 


amplifier, with special attention to the 
output transformer. and a speaker and 
baffle system which tarns the output 
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The speaker cabinet, 
Position and compar. 
ative sizes of vent 
and speaker hole are 
clearly shown here, 


to sound with a minimum of distortion 


most disturbing element in any system 
is distortion. This will be more apparent 
at the higher frequencies, so we limit the 
frequency response of the system till it 
is just sufficient to reproduce the mate- 
rial on hand. There is no advantage in 
using a system flat from 20 to 20,000 
cycles to reproduce a shellac pressing. 
The high frequency noise and distortion 
would be unbearable. Neither could we 
use an inexpensive phono motor with 
this wide-range system without the 
rumble in the motor being very appar- 
ent. So-called permanent needles when 
worn cause a particularly annoying 
type of distortion, in addition to caus- 
ing permanent damage to the records. 

The response of an AM receiver need 
not be any wider than 40 to 5000 cycles 
for the average station when broadcast- 
ing network programs, and 30 to 9500 
cycles is entirely satisfactory for the 
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limit and provide 
response from 30 
to 15,000 cycles, for 
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only in these sources is the distortion 
low enough or the range wide enough 
to warrant this wide range. 


In the reproduction of any record we 
must take into account the various re 
cording characteristics and compensate 
the pickup accordingly. Standard shel- 
lac phonograph records are recorded 
with a “modified” velocity character- 
istic. Amplitude of the cutting stylus 
is held constant from the lower fre 
quency limit to between three and eight 
hundred cycles, and modified constant- 
velocity above this crossover frequency 
provides a five to ten decibel boost at 
8000 cycles. See Fig. 1. 


This is done for the following rea 
sons: 

1. Due to widespread use of crystal 
type pickups, the manufacturers of rec- 
ords insert a high frequency boost to 
reduce the compensation necessary t0 
flatten the playback equipment’s re- 
sponse. This boost effects a consid- 
erable improvement in signal to noise 
ratio. 

2. A large majority of the users of 
shellac pressings have equipment with 
serious attenuation of the higher fre- 
quencies and no means for the com- 
pensation thereof. As the figure shows, 
there is a falling-off at the low-f 
quency end of the audio spectrum. If 
low frequency amplitude were not 
stricted, either overcutting would 
sult or the level of the high frequencies 
would be below the noise level. 
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PICKUP CHARACTERISTICS 


If constant velocity records (without 
treble boost) are played back with a 
magnetic pickup the output will be flat 
with decreasing frequency down to the 
crossover frequency where constant am- 
plitude begins. Since the magnetic pick- 
up requires successively greater stylus 
motion at the low frequencies to main- 
tain its output flat, and since the am- 
plitude is held constant below the cross- 
over frequency (300 to 800 cycles) 
we must provide an equalizer to com- 
pensate for this condition. Since prac- 
tically all commercial records made in 
the last six or seven years have a treble 
boost, the magnetic pickup must be 
further compensated to reduce its high 
frequency response. Otherwise response 
from commercial records will be ex- 
cessively brilliant. Fig. 2 shows the 
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Fig. 2—Two suggested equalization circuits. 


usual method of equalization. Constants 
are approximate and depend on the pick- 
up and transformer, as well as the re- 
cording characteristic of the records be- 
ing played. Condenser C is for treble 
attenuation. Its value may be anywhere 
from .002 to .02 nf, depending on the 
pickup and transformer. 

A crystal pickup has a constant am- 
plitude characteristic. Its output voltage 
is a direct function of stylus motion in- 
dependent of frequency up to its high- 
frequency cutoff point. For constant 
velocity recording (without treble 
boost) above the crossover frequency 
we would have to compensate for the 
decrease in stylus amplitude with fre- 
quency. This is in the order of six db 





per octave above the crossover fre- 
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Fig. 3—Equalizer circuit for crystal pickup. 


quency. To compensate the pickup for 
this would require considerable boost 
at 7000 cycles. However, commercial 
records insert treble boost at a rate of 
from two to about five db per octave 
above the crossover frequency, depend- 
ing on the record. Thus for some reec- 
ords no high-frequency equalization is 
required and for others only a small 
amount, The customary method of com- 
pensating crystal pickups for commer- 
cial records is shown in Fig. 3. Reduc- 
ing the value of C will reduce the 
amount of treble boost. For maximum 
boost C should be about .002 uf. When 
Playing records having considerable 
treble boost, C should be reduced in 
Value to as low as 50 wuf. Tran- 
Scriptions are recorded with more in- 
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volved response characteristics (gen- 
erally they have considerably more 
treble boost than records) and the man- 
ufacturer of the pickup should be con- 
sulted for information on equalizers for 
Orthacoustic, NAB Standard, Colum- 
bia or other transcription character- 
istics. 


THE AMPLIFIER 


Now that we have a suitable flat 
source of music we wish to amplify it 
with as low distortion as possible. The 
easiest way to do so is to build a 
straightforward amplifier using triode 
tubes throughout. We can choose be- 
tween 6A3, 6B4, 2A3, 45 for the output 
stage. These tubes should be arranged 
in push-pull, as the attendant cancella- 
tion of second harmonic distortion and 
supply-voltage hum is worthwhile, and 
reduces the first filter section require- 
ments. Of course, beam tubes (6L6- 
6V6) can be used with feedback. 

The most important purchase in con- 
nection with this amplifier is a good 
output transformer. It will make more 
difference than any other component. 
An output transformer may have a 
power rating of ten watts. This is some- 
what deceptive as it is usually meas- 
ured at some middle frequency, usually 
400 or 1000 cycles. The same transform- 
er may only be capable of transferring 
four watts at 30, and six watts at 12,- 
000 cycles. This is a serious drawback 
particularly when we wish to boost the 
high and low frequencies. High-quality 
units are relatively inexpensive in com- 
parison to the results they will produce. 
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Fig. 4—Three self-balancing phase inverters. 
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Photo B—Inside view of the speaker cabinet. 


A high-quality output transformer for 
a 15-watt 6B4 amplifier can be obtained 
for $15.00 or so. 

An input transformer need not be 
used if class-A operation is desired, as 
a phase inverter is adequate. Fig. 4 
shows several inverters which are de- 
generative and consequently self-bal- 
ancing and of the low-distortion type. 
If class AB or AB: operation to obtain 
maximum power output is desired, an 
input transformer is needed to keep the 
resistance in the grid circuits of these 
tubes low in the case of a small amount 
of grid current being drawn. 

Fixed bias is desirable as it allows 
greater power output with lower distor- 
tion. Fig. 5 shows a simple way to ob- 
tain it when your power transformer 
does not have a bias tap. A separate 
transformer winding is required. The 
rectifier may be a triode similar to those 
in the amplifier. 


If you use an input transformer it is 
wise in the case of an inexpensive unit 
and essential for a high quality unit, 
to shunt feed the primary from the 
driver tube. This does not hold for push- 
pull drivers, as their d.c. plate current 
balances out in the output transformer. 

Be sure to bypass all cathodes with 
large enough condensers to eliminate de- 
generation at low frequencies. It is wise 
to decouple every stage, both in the in- 
terest of low hum level and to eliminate 
the possibility of motor boating or un- 
wanted interstage coupling. 

One should, of course, use as good a 
speaker as possible and it should be 
baffled efficiently. 

A bass reflex baffle offers many ad- 
vantages, among which are improved 
bass response, higher sensitivity and 
cleaner high-frequency response. The 
distortion at low frequencies may be 
reduced greatly over the conventional 
open-back enclosure. 

When a speaker is placed in an en- 

(Continued on page 52) 
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UNIVERSAL 1-KW AMPLIFIER 


Tuning Up and Adjustment Are Completely Described 


HE average amateur starts out 
with what appears to be a good 
r.f. final amplifier design on paper 
and by the time that the rig is 
completed and all of the “bugs” ironed 
out, usually winds up with an entire- 


Amplifier is in the top section of this rack. 
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Closer view of the one-kilowatt final stage. 


A rear view of the unit. Note swinging link. 
22 


ly different layout. Sometime later 
when the urge to try out a pair of the 
new pentodes, tetrodes or triodes, as 
the case may be, becomes unbearable, he 
is very much surprised and shocked to 
learn that, although the amplifier func- 
tioned perfectly with the previous tubes, 
it is again necessary to go through the 
entire “debugging” procedure with the 
new ones. 

The author spent his spare time over 
a period of several months in an inten- 
sive experimental effort to develop a 
simple and stable high-power r.f. ampli- 
fier design which would be suitable for 
use with practically all types of pentode, 
tetrode and triode tubes. It was also felt 
desirable that the number of mechanical 
changes required when going from one 
type of tube to another should be re- 
duced to the minimum. A multitude of 
arrangements were tried, some of which 
were good from a mechanical viewpoint 
but lacked stability when used with sev- 
eral different types of tubes; others 
had good electrical stability but were 
difficult to construct. As might be ex- 
pected, the resultant design is a com- 
promise between the various factors in- 
volved; the practical working model 
amplifier is described in this article. 

As the photographs and drawings 
show, the unit is built up on a 17x 13x 
83-inch cadmium-plated heavy-duty steel 
chassis and a 12x19-inch aluminum 
panel. The chassis is mounted spaced 
two inches from the aluminum panel, 
which also gives a two-inch spacing be- 
tween the rear of the chassis and the 
back of the standard cabinet when the 
door is closed. The purpose of the off- 
set type of construction is: 1. to permit 
a symmetrical layout of the parts on the 
top of the chassis; 2. to allow the plate 
tank coil to be electrically balanced with 
respect to ground. The center lines of 
the chassis and the center lines of the 


TUBES: TWO 4-I25A‘'s  b3:0unt 











E: 
CLOSED — JACK 10K /25 ¢ 
CA > ‘\]_ SHUNT ie 


“SEE TEXT 
BiAS90-i50v, © 3!Ounf 


}-- 
W7MAC ale SU/I.AMR 





THODE, 
PLATE, SCREEN 
CURRENT 











w= J 
GRID CURRENT JACK , CLOSED CIRCUIT, MUST BE INSULATED FROM PANEL 


Parmetal 66-inch metal cabinet coin- 
cide; therefore, the two “hot” ends of 
the tank coil are equidistant from 
ground when the cabinet door is closed. 
This amplifier is designed to operat: 
on the 3.5, 7, 14 and 28 megacycle ama 
teur bands with practically any modern 
transmitting tubes such as the Eima: 
100TH, 250TH, 4-125A or 4-250A; the 
Gammatron HK-54, HK-254 or HK- 
257B; or the Taylor TW75 or TW150. 
Using suitable tubes, the amplifier is 
easily capable of input powers up to 
1,000 watts with excellent efficiency and 
stability. The only changes required 
when going from one type of tube to an- 
other are: 1. A filament transformer of 
the proper voltage and current ca- 
pacity; 2. proper sockets for the tubes 
used; 3. incorporation of proper ca 
pacity and voltage rating neutralizing 
capacitors if the tubes are triodes. 


GRID CIRCUIT ISOLATED 


As shown in the under-chassis view 
photograph, the grid tank tuning con- 
denser is mounted under the chassis. 
Experiments with previous amplifiers 
had convinced the author that much of 

(Continued on page 57) 


Grid tuning condenser is under the chassis. 
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SERVICING MOVIE SOUND 


Maintenance and Repair of Sound-on-Film Systems 


“ HE show must go on.” This is an 
honored tradition in the enter- 
tainment world. Vaudeville and 
stage actors often work while ill 

or bereaved to preserve this tradition. 

Today it is the watchword in thousands 

of moving picture houses in all parts of 

the country, from the smallest neigh- 
borhood movie to the most palatial ur- 
ban theater. 


The local radio technician can help 
uphold this tradition, at a profit for 
himself. He is readily available when 
sound trouble occurs and has the equip- 
ment, spare parts and knowledge to 
make either a permanent or temporary 
repair usually in a matter of minutes. 
The break may thus be limited to an ab- 
solute minimum, thereby saving the 
theater prestige and money that would 
otherwise be lost in refunded admis- 
sions. 

Any radio technician who intends 
servicing theater sound equipment— 
either routine or emergency — should 
first notify the business agent of any 
union under which the projection booth 
may be operated and obtain his permis- 
sion to enter the booth for that purpose. 
He should also ascertain that his serv- 
icing the equipment would not vio- 
late the terms of any contract the the- 
ater may have with a service organiza- 
tion. 


SOUND-ON-FILM SYSTEMS 


When sound was first brought to the 
screen it was in the form of 16-inch 
wax recordings. For each reel of film 
a corresponding wax record was neces- 
sary for the sound, This system had 
many disadvantages. The principal one 
was that of synchronization between 
picture and sound. Proper synchro- 
nization was dependent on placing the 
reproducer needle accurately at the 
start mark on the record and the film 
start mark in the picture aperture. This 
insured that picture and sound started 
in synchronization. However, if any 
film had been damaged and removed, 
synchronization did not exist from that 
point to the end of the reel. It became 
common practice to replace any dam- 
aged film with an equal length of black 
film in an effort to maintain synchroni- 
zation, 

This system has been replaced with 
Sound-on-film recording. In addition to 
other advantages, it insures perfect 
synchronization between picture and 
Sound at all times because the picture 
and sound are both printed on the film. 


The sound is recorded approximate- 
ly nineteen frames ahead of the picture; 
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in projection this places at the scanning 
beam that point on the sound track 
which corresponds to the picture in the 
aperture at any given instant. The fre- 
quency and volume range that may be 
recorded on film is far greater than that 
possible with dise recording. 

All sound-on-film may be broadly 
classified as variable-area, which is es- 
sentially an oscillographic trace of the 
signal currents (Fig. 1-a), or variable- 
density, which is a half tone photo- 
graph of the recorded sound (Fig. 1-b). 
Both operate on the 
principle of modu- 
lating a beam of 
light, which is 
made to pass 
through the sound 
track and on to the 
cathode of the pho- 
toelectric cell. The 
photo-cell converts 
the light variations 
into electrical im- 
pulses whose wave 
form corresponds 
to the recorded 
sound. These im- 
pulses are very 
feeble and must be 
amplified many 
times before they 
are strong enough 
to operate the 
speakers. 


THE SOUND HEAD 
It is extremely 
important that the 
film move past the 
scanning point ata 


By HUBERT W. WATKINS 


uniform speed of ninety feet per min- 
ute. All traces of flutter or variations 
in speed must be absorbed so that it will 
not affect the movement of the film past 
the scanning point. This is accomplished 
by free-running loops on both sides of 
the scanning point. These loops absorb 
any flutter or sudden variations in 


speed. The film is pulled through by a 
constant speed sprocket (Fig. 2). 

The rotary stabilizer or oil-damping 

wheel is used in later sound systems to 
(Continued on following page) 
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insure uniform film speed at the scan- 
ning point. This is simply an _ oil- 
damped flywheel which is not geared 
to the mechanism in any way, but is 
driven by traction between the film and 
the scanner drum, which is mounted on 
the same shaft with the damping wheel. 
Since this wheel is not geared to the 
mechanism, it is free of all variations in 
speed inherent to. the mechanism. 

The damping wheel should pick up— 
from a dead stop to full speed—in two 
to three seconds. A peculiar gurgling 
distortion which lasts from one to ten 
seconds after changing from one ma- 
chine to the other is usually caused by 
this wheel not having reached full speed 
when change-over is made. This is 
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which results in an even pull at the 
scanner. Mounted on the same shaft 
with the constant speed sprocket is a 
heavy flywheel, the inertia of which pro- 
tects this shaft and its sprocket from 
flutter and, variations in speed. Free- 
running loops are provided to isolate the 
scanner. 
THE LIGHT SYSTEM 

The exciter lamp and optical system 
should be adjusted so that it projects 
on the sound track a uniformly illu- 
minated image approximately .084 by 
.0012 inch. Lateral and vertical adjust- 
ments are provided on the exciter lamp 
bracket, and it should be carefully ad- 
justed so that it is in perfect align- 


Light travels in a straight line from exciter lamp to photocell in this type of projector. 


caused by a worn or improper adjust- 
ed guide and pressure roller (Fig. 2). 
The obvious remedy is replacement or 
adjustment of this roller to insure prop- 
er traction between film and scanner 
drum. 

The drum may be spun by hand to de- 
termine if it runs freely. The run-out 
should be smooth with no jerky or sud- 
den stops. The deceleration time (from 
normal speed) is between thirty and 
sixty seconds. If it is much less than 
this or if the stop is jerky or sudden 
the bearings should be cleaned and in- 
spected. The scanner drum should also 
be inspected for end play. If end-play 
exists the film will weave in its motion 
past the scanner, resulting in the light 
beam being modulated by the framing 
lines or sprocket holes. To remedy, re- 
move the damping wheel and reverse 
one of the spring washers provided to 
absorb end play, or add another washer. 

In the older sound systems the film 
is pulled through a sound gate by the 
constant speed sprocket. This sound 
gate exerts a slight pressure on the film 
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ment with the optical system. The vol- 
ume and frequency response will be 
seriously affected if the inside of the 
glass envelope is blackened from use, 
or if the filament sags. In either case 
the lamp should be replaced and proper 
adjustments made. 

The sound head must be clean. Tests 
show that a film of oil or dirt on any 
part of the optical system will seriously 
affect the high frequency response. The 
lens, mirrors, etc., should be thoroughly 
cleaned with lens tissue; all other parts 
of the sound head may be cleaned with 
a soft cloth. 

Unless it is definitely known that 
the optical system is out of focus, no 
adjustment should be made. If adjust- 
ment is necessary, one of two methods, 
both using Academy 8000-cycle test 
film, may be used: 

Thread the test film in the machine 
and—with the machine running—adjust 
the lens tube until maximum response 
is obtained from the amplifiers. This 
may be observed aurally or with an 
output meter. 
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The second method of adjustment : 
known as the flicker test. A white card 
is placed between the film and reflect 
ing lens. When the film is moved slowly, 
by hand, the frequency lines cause 
definite flicker of light om the card. The 
lens is in focus when the lines appear to 
be stationary. If they appear to move up 
or down on the card, the lens tube should 
be adjusted. 


In modern sound heads the lens tube 
is accurately adjusted for azimuth at 
the factory and it is not necessary to 
disturb this adjustment in order to fo- 
cus the lens. This is not true in the old- 
er types because the lens tube is simply 
held in a clamp. If the locking screws 
are loosened the lens tube may be rotat 
ed as well as moved forward or back 
ward. In fact it would be practically 
impossible to adjust the focus without 
rotating the tube slightly, and if any 
adjustments are made special care 
should be taken so that when the ad- 
justment is finished the lens will be i: 


j focus and the image will be parallel with 
| the frequency lines on the sound track. 


If test film is not available, fairly ac- 


f curate adjustments may be made }; 
running any film with good sound r 
i cording and making adjustments fo: 
| maximum high frequency response. 


The lateral guide roller (Fig. 2), 
should be adjusted so that the scanning 
beam does not strike the frame lines 
or sprocket holes. The adjustment ma; 
be checked by running Academy Buzz 
Track film (which has a silent sound 
track with a low-pitched buzz recorded 
on each of the sound track border 
lines). Turn the adjusting screw clock- 
wise until the buzz track can just be 
heard, then turn in the opposite direc- 


tion, counting turns and fractions of 


turns, until the opposite side of the 
buzz track, which is a different fre- 
quency, can be heard. Turn the screw 
clockwise again half as many turns and 
fractions of turns as was required to 
bring the beam from one side of. the 
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How lens, sound gate and mirror are placed. 


track to the other. This centers the 
beam on the sound track. 


If Buzz Track film is not available 
(Continued on page 59) 
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N the standard radio sound receiver, 
volume is controlled by the volume 
control. In a television receiver, a 
comparable control is the contrast 

control and the intensity of the image 
is dependent upon its setting. Unlike 
the volume control, however, the posi- 
tion of the contrast control is usually 
in the grid or cathode circuits of the 
video if. amplifiers and very seldom 
at the input to the amplifiers following 
the detector, the point where most vol- 
ume controls are located. Incidentally, 
another name for the contrast control is 
intensity control. 


The action of the contrast control is 
simple. By varying the gain of the two 
or three stages to which it is attached, 
it controls the amplification supplied 
to the video signal. The more negative 
the bias of an amplifier, the lower its 
gain. With variable-mu tubes, the extent 
of control is very wide and the amplifi- 
cation factor may be varied over wide 
limits with only ‘a slight effect on dis- 
tortion. With sharp cut-off tubes, great- 
er gain is possible, but the range of 
linear operation is restricted and dis- 
tortion is readily produced. 


Two simple methods of obtaining con- 
trast control are indicated in the cir- 
cuits of Fig. 1 and Fig. 2. In the former 
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Part VI — Contrast and Gain Control Systems 


illustration, the power supply is de- 
signed so that a small negative volt- 
age is developed across the 150-ohm 
(5-watt) resistor. This voltage is then 
applied across the 30,000- and 50,000- 
ohm resistors, with the variable 50,000- 
ohm resistor functioning as the con- 
trast control. This negative voltage is 
fed to the 1852 mixer and 1852 1st video 
if. amplifier. Two 500,000-ohm decou- 
pling resistors serve their usual func- 
tion of isolating each circuit to prevent 
undesirable interaction. The .005-uf 
condensers complete the r.f. (or i.f.) 
path for the incoming signals. 

The use of 1852 sharp cut-off tubes 
may appear to be a direct contradiction 
of a preceding statement until a closer 
inspection of both cathode circuits re- 
veals 40-ohm unbypassed resistors. 
These partially counteract changes in 
input capacitance with changes in plate 
current, but they also serve to extend 
the E,-I, characteristic curves sufficient- 
ly to obtain limited remote cut-off prop- 
erties. The advantage of this combina- 
tion over an 1853 variable-mu tube is 
the higher G.:, available with the 1852. 
The unbypassed cathode resistor re- 
duces the Gm somewhat, but its overall 
gain remains higher than the 1853. 

The second method of obtaining con- 





Studio lighting, camera work and direction are all important to the image in the receiver. 
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By MILTON S. KIVER 





trast control is given in Fig. 2. Both 
tubes are subject to a variable bias—in 
addition to small fixed biasing resistors 
—from the common 2,000-ohm potenti- 
ometer. The fixed cathode resistors set 
the minimum bias for each tube, while 
the additional bias serves for control. 


VIDEO IST I.F. 

















Fig. |—Contrast control in Meissner receiver. 


Designers seldom attempt to control 
more than three stages because of the 
possibility of introducing distortion in 
tubes where the level of the amplifier 
signal is high. The practice of including 
the mixer among the controlled stages 
has become common because of the sep- 
aration of the oscillator and mixer oper- 
ations. When both are within one en- 
velope, the possibility always exists that 
a change in bias will produce a change 
in oscillator frequency. With the oscil- 
lator functioning as a distinct unit, this 
limitation is removed. 

A final word about the contrast con- 
trol. It controls the intensity and, in- 
directly, the contrast between light and 
dark values in the image. If the image is 
made intense, the difference between the 
bright and the dark portions of the 
picture will increase, which means that 
the overall image contrast likewise in- 
creases. On the other hand, a decrease 
in the setting of this control lowers the 
contrast ratio. Since the dark level of 
the image, where details are no longer 
distinguishable from each other, is rela- 
tively fixed, we see that the control is 
concerned mainly with increasing or 
decreasing the intensity of the brighter 
section of the image. It is as though one 
end of an elastic were held fixed, while 

(Continued on page 56) 
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COILS, CORES AND MAGNETS 


Part [I—Reactor and Transformer Measurement and Design 


frequency chokes, and audio trans- 

formers come under the classifica- 

tion of iron-core inductances. The 
unit of inductance is the henry. A coil 
has an inductance of one henry if a 
current changing at the rate of one 
ampere in one second induces one volt 
in’ it. 

Basically inductances are the same 
as electromagnets and use cores like 
the relays described in the first part of 
this article. The essential difference is 
that inductance is the main considera- 
tion. This in turn depends on the per- 


Fie: chokes or reactors, audio 


about the same number of turns, and 
close attention given the size of air gap, 
if any, no trouble should be encountered. 
When an air gap has been used its size 
is extremely important. In some cases a 
change of .001 inch in air gap total 
length will cause a 50 percent change 
in final inductance. Generally speaking 
it is better to err slightly oversize rather 
than undersize. 

Much valuable information on re- 
winding, including a copper wire table, 
appeared in articles in the Aug.-Sept., 
October, and December 1942, and the 
September 1943 issues of RADIO-CRAFT. 














meability of the steel or alloy. To rewind an iron-core inductance 
Considerable care is required in re- for other than original conditions or 

winding good grade audio devices but to design one for some specific purpose 

it is a comparatively simple matter to involves several factors. 

rewind filter chokes and obtain approxi- Windings of iron-core coils carrying 

mate original characteristics. If a unit only a.c. have an inductance which 

is rewound with original size wire, with varies in relation to the induced flux in 
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a manner similar to the variation of the 
d.c. permeability obtained from Fig. 1, 
which appeared last month. Push-pull 
output transformers in which the d.c. 
effects cancel and interstage transform- 


ers which have the d.c. blocked from 
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Fig. 5 ba \ Waal C 
RiI—500-ohm, 100-w Li—tron-core inductance 
rheostat (under test) 
R2—D.c. rheostat L2—Iron-core inductance 
R3—Non-inductive shunt (like LI) 
resistor a a 
eavy du 
R4, ~ — . MI—D.c. milliammeter 
FROCSTOTS for range needed 
Ci—t-uf (or more) 8!1—Battery, adjustable- 
paper condenser voltage with center 
Swi, 2—S.p.d.t. switches tap 


their windings are examples of the sim- 
ple a.c. class. 

Most iron-core inductance windings 
carry both a.c. and d.c. simultaneously 
—a.c. superimposed on d.c. As either 
of these may be varied in magnitude it 
is easy to see there would be an almost 
endless number of conditions, each re- 
sulting in a different inductance. The 
inductance rating of any device is ac- 
curate only when the test conditions 
are the same as the normal load condi- 
tions. 

Curves may be prepared showing the 
a.c. flux density (Bmax-s-) Versus a.c. 
permeability (u..) for various values 
of d.c. in the winding. Such curves pre- 
pared from test data on a special test 
core are called incremental permeability 
curves. 

Due to the factors explained in con- 
nection with d.c. magnetization curves, 
as well as other factors—eddy-current 
insulation, stacking factors, core shapes 
and sizes, and other characteristics of 
laminations — separate permeability 
curves are needed for each core design. 
The curves, when prepared from data 
obtained directly from a definite work- 
ing design, using a specified steel or 
alloy, are called apparent permeability 
curves (.). They indicate the actual 
permeability (not theoretical) which the 
design appears to have under selected 
working conditions. 

An air gap is seldom used when the 
inductance is used only on a.c. except 
in such devices as fluorescent lamp and 
sunlamp ballasts. Lamp ballast design 

(Continued on page 72) 
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BEAT-FREQUENCY OSCILLATOR 


An Excellent Instrument for the Advanced Serviceman 


HE type of audio-frequency oscil- 

lator described in this article con- 

sists essentially of two high-fre- 

quency oscillators, the alternating 
voltage outputs of which are mixed, 
i.e., added together and rectified, the 
resultant being an alternating voltage 
the frequency of which is the difference 
between the frequencies of the high- 
frequency oscillators. 

Audio-frequency oscillators have 
many uses, such as measurement of 
frequency response of an amplifier or 
a.f. section of a receiver, signal for lo- 
cating rattles, squeaks and buzzes in 
radio cabinets and auditoriums (includ- 


loudspeaker and microphone response. 

An accurately calibrated variable- 

frequency oscillator can be used as aj 
source for measurement of inductances 

and capacities by resonance methods. 

(In later articles it is hoped to describe 

auxiliary equipment and procedures for 

some of the above). 

This particular beat-frequency oscil- 
lator has a number of constructional 
and circuit features making it very use- 
ful for the experimenter, radio service- 
man, teacher and amplifier enthusiast. 


CONSTRUCTIONAL FEATURES 


Thé entire job is very compact, the 
case measuring only 10 x 
7 x 7 inches. The small 
size is due mainly to the 
employment of only four 
tubes (one each 6K7-GT, 
6J8-GT, 6V6-GT and 
6X5-GT). Bantam type 
tubes are employed but 
there is enough room for 
full size “G” types—a 
5Y3-G rectifier was used 
in one version. Controls 
are only ‘3 in number: 
Zero set, Tune (frequen- 
cy control) and Volume. 

Ordinary radio parts 
are used throughout ex- 
cept that a slight modi- 
fication is required of the 
one-gang condenser if 
the instrument is to be 


The beat-frequency oscillator is compact and easily carried around. »,o<¢ yseful. 


ing ordinary rooms), alternating volt- 
age source for measuring impedance of 
a loudspeaker, microphone, pick-up or 
cutting head. They also form part of 
the equipment for 
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With the exception of the 2000-ohm 
filter, all resistors are of the carbon 
type. Ordinary shielded coils in cans 
1% x 1% x 3 inches high, are the only 
ones used. No modification is necessary 
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Fig. |—Careful placement of parts and com- 
plete shielding of grid leads assures good 
results, 


28 


40 MA POWER TRANS. 


oo 


H7V.AC 





RADIO-CRAFT 


‘ 


except that a few small condensers and 
resistors are squeezed inside the cans 
to facilitate shielding. 

Probably the weakest part is the out- 
put transformer, although here again 
the sacrifice of some volume enabled 
fair results to be obtained. 


CIRCUIT DETAILS 

The 6K7-GT (which can be replaced 
by 6U7-G or 6D6) is employed as a 
fixed frequency oscillator using 
electron-coupled output circuit so th: 
signals applied to the plate from an 
external source will have little or no 
effect on the oscillator frequency. Jt is 
highly desirable in the design of beat- 
frequency oscillators that there be as 
little coupling (or energy transfer) as 
possible between the tuned circuits, 
otherwise waveform distortion 
locking-in occur when low output fre- 
quencies are required. Locking-in means 
that the two high-frequency oscillat 
jump into synchronism so that no 
put beat signal is produced. 

The variable-frequency oscillator con- 
sists of the triode portion of the 6J8-G 
—here the circuit is very similar to that 
of a conventional superhet—electron 
coupling being provided in the hexode 
portion of the tube. 

Production of reasonably good wave 
form requires that at least one oscilla- 
tor output be free from harmonics and 
that no overload occurs in the output 
stage. 

By having the fixed frequency oscilla- 
tor barely oscillating, that is, working 
at low signal level, its wave form is 
fairly pure, a plate-to-ground condenser 
discriminating against any harmonics 
that might be produced. 

Inverse or negative feedback is em- 
ployed over the output stage to reduce 
any distortion produced by the 6V6. 
Theoretically the amount of feedback 
varies with the setting of the volume 
control in the circuit shown, an effect 
which would cause a slight change in 
frequency response between low and 
full volume. However the change is a 
very minor one indeed, as the output 
is provided with an almost constant re- 
sistive load consisting of a 10,000-ohm 
resistor and a 0.1 microfarad fixed con- 
denser, 

To prevent too great attenuation of 
the lower frequencies the cathode by- 
pass condenser was made unusually 
large—100 uf being used. 

Space was saved by omitting the 
usual power choke and employing 4 
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RITISH tele- 
vision has 
settled into 
its stride 
once more after a 

“six-and-a-half 
years’ sign-off dur- 

ing the war and the period immedi- 

ately following its end. Though many 
of the programmes come from the 

studio, outside broadcasts—or O.B.’s— 

are frequent. Almost every interesting 

event, sporting or otherwise, which 








takes place in or near London is broad- . 


cast for the benefit of televiewers. Ar- 
rangements which make such broad- 
casts possible may be of interest to 
American readers. 

The heart of London is “piped” with 
a special coaxial cable devoted entirely 
to television. Starting at the Alexandra 
Palace, where the television station 
stands on high ground to the north of 
the city, the cable is so routed that it 
serves good vantage points for most 
of the important events in the life of 
the capital. Numbers of tapping-in 
places are provided on the cable and 
others can be arranged quickly if re- 
quired. 

The British Broadcasting Corpora- 
tion has two complete mobile television 











The BBC television “van” with extensible an- 
tenna which increases the range to 20 miles. 
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outfits, each of which consists of three 
large trucks of much the same shape 
and size as single-decker buses. One of 
these contains a complete control-room, 
with sound and vision monitoring ar- 
rangements and fade-in controls for two 
emitrons. The emitron is the British 
version of the super-iconoscope tele- 
vision camera. Each emitron has 1000 
feet of flexible cable and can be used 
that distance from the control van. 

Normally power is obtained from the 
lighting mains by tapping in. This is 
not always feasible, for parts of Lon- 
don still have d.c. and in other parts 
a.c. supplies are not of standard volt- 
age and frequency. Where the mains 
supplies are unsuitable, the second van, 
containing generating equipment, is 
brought into use. 

The third van, seen in the accom- 
panying photograph, contains a com- 
plete medium-powered sound and vision 
transmitter. It has an antenna which 
ean be raised to 80 feet by means of 
ladders extending on the “fire-escape” 
system. The transmitter truck is used 
when the scene of a television O.B. is 
too distant to allow tapping in on the 
coaxial cable. It extends the range of 
O.B.’s to 15-20 miles from the Alex- 
andra Palace station. Sometimes trans- 
missions are received direct at the 
Alexandra Palace by means of a small 
antenna fixed above the main broadcast- 
ing array; but this is often found to 
be impracticable for various reasons. 
In such cases the transmissions from 
the truck are received at a substation 
situated on the heights of Highgate and 
relayed to the Alexandra Palace by 
means of the coaxial cable mentioned, 
which runs close to the substation. 

The results are extremely satisfac- 
tory. An extension of the London co- 
axial cable is planned. Soon a second 
television broadcasting station will be 
at work in the Birmingham area and 
that will be followed by other main sta- 
tions in different parts of the country. 
All will be inter-linked by cable or by 
radio and the larger ones will have 
their own O.B. outfits. It will thus be 
possible before long to make vision 
broadcasts from London of events oc- 
curring all over Britain. Smallew@relay 
stations will also take their programmes 
from one or other of the big fellows. 

The modulation system, by the way, 
is the reverse of that used in the United 
States. With us 30 percent carrier gives 
black and 100 percent white. The sync 
pulses are “blacker than black” taking 
the carrier down to zero. There are 
many who think that we should have 
ensured better definition had we adopted 
the American method. It is certainly a 
pity that we decided on vertical polar- 
ization when the London station was 
erected in 1935. The superiority of hori- 
zontal polarization in the matter of auto 


1946 


TRANSATLANTIC NEWS 


From our European Correspondent, Major Ralph Hallows 






ignition interference was not then real- 
ized and I suppose that vertical was 
chosen because it makes the transmit- 
ting antenna problem so much more 
simple. It certainly would be no easy 
matter to devise and erect a horizontal 
array giving fairly uniform field 
strength in a service area of circular 
shape. 


A RUSSIAN GIANT 


The Russians have just announced 
that a new high-powered station, Soviet 
Latvia, is nearly completed and will 
start transmitting very soon on 582.9 
ke. The power rating of the station is 
not given, but it is stated that it will be 
powerful enough to cover most of Eu- 
rope. I hear on good authority that the 
power output will be 500 kw, with more 
in reserve when required. Soviet Latvia 
should be heard in America at night 
this winter. It will probably continue 
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working until 2 a.m. G.M.T., or 9 p.m. 
E.S.T. on most nights of the week. 
Strictly speaking, Russia is within her 
rights in operating the station on that 
frequency for it was allotted by the 
Lucerne Plan to Latvia and Tunis. It 
was, though, laid down that both of 
these stations should be of low power 
and should provide purely local services. 
The Russian announcement follows hard 
on the heels of one by the B.B.C. that 
it would start its new highbrow pro- 
gram on September 29th on 582.9 ke. 
As Soviet Latvia would certainly inter- 
fere after dark, another channel will 
have to be found—and that’s no easy 
matter in Europe nowadays! 


STANDARDIZED SCREWS 


It’s good to hear that there is a move- 
ment on foot for the adoption of a com- 
mon standard of screw threads by Bri- 
tain and the United States. I forget 
how many million dollars the difference 
in standards cost during the war, but 
I recall that the figures were astro- 
nomical. But I can speak with feeling 
of the bad language and the waste of 
time that result from losing a nut off 
an American radio or electrical part 
and being unable to find any British 
nut that will take its place. I’d be glad 
if we could do some further common 
standardizing with wire gauges and I’m 
sure that that goes too for most radio 
fans in both countries. If you read one 
of our constructional articles or we 


(Continued on page 67) 
29 











~THE POSTWAR RADIOS 


HE new Telechron Musalarm com- 

bines the best features of a compact 

radio and a self-starting electric 

alarm clock. These features make 
the set equally useful in the kitchen or 
in the bedroom. When the alarm is set 
for a particular time and the receiver 
is tuned to a favorite radio station, the 
user may be aroused from deep slum- 
ber by the crooning voice of the an- 
nouncer on the Early Bird program. The 
Little Woman may want to set the alarm 
for her favorite soap opera. In this way, 
she can go about her housework without 
having to turn on the radio in time for 
the program. 
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220 mf 


alarm set to go off in seven to ten min- 
utes after the set has been automatical- 
ly turned on. This alarm continues to 
sound until the ALARM Set knob is 
pressed. 

The clock begins to run when the line 
cord is plugged into a 110 to 120-volt, 
60 cycle, a.c. line. If it is desired to 
have the set turned on in time for a 
favorite program, the ALARM-OFF-ON 
switch is turned to the ALARM position 
and the ALARM SET knob is turned to the 
program time. The receiver is tuned to 
the desired station. When the time ar- 
rives, the clock movement actuates a 
switch that turns on the radio. After a 
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L JCLOCK MOTOR & SWITCH 
This radio is enclosed in an attractive 
brown bakelite cabinet, 10% inches 
wide by 4% inches deep by 5% inches 
high. A 3%-inch clock, with a Telechron 
movement, is included in the cabinet. It 
is equipped with an auxiliary buzzer 


22 3525-GT S50L6-GT 12SG7 12SQ7 
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short time, the auxiliary alarm sounds, 
unless the ALARM SET knob is de- 
pressed at the time that the adjustment 
is made. 

To operate the radio manually, the 
ALARM-OFF-ON switch is turned to ON. 


The alarm may be used by merely set- 
ting the ALARM SET knob to the de- 
sired time. When the time arrives, the 
alarm will sound with sufficient volume 
to be heard above the sound of the ra- 
dio. 

A t.r.f. circuit is used in the receiver. 
A 12SG7 r.f. amplifier is followed by a 
12SQ7 diode detector, a.v.c and first a.f. 
stage. A 50L6-GT power amplifier and a 
35Z5-GT rectifier complete the tube 
line-up. 

Permeability tuning is used in the 
grid and plate circuits of the 12SG7. 
The set is tuned by sliding the ganged 
powdered iron cores in or out of the 
coils. The tuning mechanism is shown 
in the photos. The grid circuit uses a 140 
to 170-unf trimmer condenser connected 
across the coil. The plate coil uses a 
270 to 275-uuf trimmer connected in 
series with a 430-uuf fixed condenser. 
The lead to the detector diode plate is 
connected at the junction of these two 
condensers. This type of coupling mini- 
mizes the loading effect of the diode, 
thus improving the selectivity of the 
circuit. The detector diode load consists 
of a 47,000-ohm resistor connected in 
series with a 1-megohm volume control. 
The a.v.c. diode is connected through a 
2.2-megohm resistor to the junction of 
the volume control and the 47,000-ohm 
resistor. A.v.c. voltage is applied to the 
grid circuit of the r.f. amplifier. 

The triode section of the 12SQ7 is a 
contact-biased first a.f. amplifier re- 
sistance-capacity coupled to the 50L6- 

(Continued on page 55) 











Left—Back-chassis view of radio and face view of clock. Bucket-in- 
the-well permeability tuning device is well shown in this and in under- 
chassis view above where the tuning shaft and pulley can be seen. 
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This department is conducted for the benefit of Rapio-Crarr subscribers. 
All design, engineering, or theoretical questions of general interest on PA 
installation, sound equipment, and audio amplifier design will be answered 
in this section. No circuit diagrams can be supplied by mail, all answers 
being printed in order of their receipt. 

(Note: when questions refer to- circuit diagrams published in past issues 
of technical literature, the original, or a copy of the circuit should be 
supplied in order to facilitate reply.) 


SOUND ENGINEERING — No. 25 











PRE-AMPLIFIER 
The Question .... 

I am enclosing stamped self-addressed 
envelope and circuit diagram (Fig. 1) 
of a pre-amplifier I wish to build. It is 
actually an old single stage unit, rebuilt, 
with separate power supply. I wish to 
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Fig. |—Original circuit of a pre-amplifier. 


use the old power supply with the new 
unit. 

The new unit is to feed into the phono 
jack of my present amplifier which uses 
a 1612 in the first stage. Will you kind- 
ly have your Sound Department check 
part values on enclosed diagram and fin- 
ish output circuit, to feed former phono 
input? 

RALPH LEBRUN 
Geneva, New York 


The Answer .... 

I am sorry that questions to this de- 
partment cannot be answered by mail. 
They can only be answered through pub- 
lication in this section. A corrected cir- 
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Fig, 2—Circuit of Fig. | with improvements. 
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cuit diagram of the type of pre-ampli- 
fier you are interested in is indicated 
in Fig 2. You will note that six major 
changes have been incorporated, which 
will insure satisfactory operation. The 
cathode resistor and by-pass condenser 
in the first stage have been eliminated 
to avoid excessive hum and noise pick- 
up. The mixer circuit has been altered 
to keep inter-action between controls at 
a minimum. In the circuit indicated, ap- 
proximately 2-db change will be noted 
in the level of one microphone circuit 
when the remaining “mike” control is 
varied from minimum to maximum. 
Your original circuit produced a change 
of approximately 6 db. The bias of the 
second 6SC7 has been increased to en- 
able this stage to handle 1 volt input 
adequately without introducing exces- 
sive distortion. A decoupling resistor 
has been inserted between the two 
stages to avoid possibility of motor- 
boating. The plate load of the first stage 
has been increased from 200,000 ohms to 
500,000 ohms to provide increased gain 
and to limit plate current as the stage 
is operating under a “no bias” condi- 
tion. The coupling condensers between 
stages have been increased from .02 to 
.05 uf to provide a better low frequency 
response. 


MIDGET AMPLIFIER 
The Question .... 

I intend to build the Midget Amplifier 
as shown on the enclosed diagram (Fig. 
8). But, I am not sure about the volt- 
age ratings of the condensers and watt- 
age ratings of the resistors. Also, the 
two 20 pf units, 10 pf unit, and the 40 
uf unit. Must they be electrolytic con- 
densers? I am under the impression 
that the two 20 uf units are bypass con- 
densers. 


Please send me a complete parts list 
giving the wattage of resistors and 
voltage rating of condensers. Also, I 
would like to know if this amplifier 
would handle an 8-inch PM speaker as 
well as a 3- or 4-inch. Inform me wheth- 
er the high frequency cut is an or- 
dinary 0.5 megohm tone control, or 
whether it is a special control. 

Thanking you kindly. 


DEAN HORN 
Columbus, Indiana 


1946 


Edited by A. C. SHANEY 


The Answer 


The voltage rating of the condensers 
and the wattage rating of the resistors 
follow: 


Condensers 
40 pvwi—200Vv 


Resistors 


500,000 ohms—% watt 

20 — 25v 250,000 —%% watt 
20 — 25v 25,000 — 1 watt 
10 —150v 3,000 — 2 watt 
0.1 —200v 1,000 — 1 watt 
0.1 —200v 200 — 2 watt 
.003—200 v 50 —'% watt 


The power output of the amplifier will 
be approximately 2 watts. This should 
be adequate to operate an 8-inch speak- 


7OL?GT_ ... SOLEGT 


INPUT 




















<—V"'\_\_— 
WOL?-GT 


Fig 3—The 2-tube Midget Amplifier circuit. 


er. However, a 3- or 4-inch speaker, if 
operated at low levels, will probably pro- 
vide better frequency response. The 
high-frequency control may employ an 
ordinary %-meg potentiometer. One 
with an audio grid taper will probably 
provide smoother high-frequency cut- 
off action. 


TRANSFORMER DATA 
The Question .... 

Will you kindly tell me what should 
be the a.c. RMS voltage of the two 
plate transformer windings for the Di- 
rect-Coupled Recording Playback Am- 
plifier described in the November 1940 
issue of Rap10-CraFt? Also, I would like 
to know the current rating for the wind- 
ing supplying the plates of the 5U4-G 
rectifier tube. 

WARREN E, HAIGHT 
Wilmington, Delaware 


The Answer .... 


The loaded a.c. RMS voltages of the 
transformer windings together with 
their indicated current carrying capaci- 
ties are listed below: 

1. High Voltage Secondary—380 volts 
each side of center tap at 250 mils. 

Z. Bias Secondary—187 volts each 
side of center tap at 250 mils. The volt- 
age and current ratings of the remain- 
ing windings also follow: 

5U4G filament—5 volts at 3 amp. 

5V4G filament—rated at 5 volts at 
2 amp. 





(Continued on page 63) 
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Edited by ELMER R. FULLER 


WORLD-WIDE STATION LIST 


T PRESENT the Australians 
and Russians seem to be the 
best dx catches one can find on 
the shortwave bands; both be- 

ing very well received. The Aussies are 
best on VLG on 9.580 megacycles and 
VLC6 on 9.615 megacycles. The time is 
9 to 10 am; 10:15 to 10:45 am; 11 am 
to noon for the Australians, and 5:15 
to 5:30 am; 8:30 to 9:50 am; 11 am to 
noon for the Russians. Moscow is heard 
on several frequencies, but 11.88 mega- 
cycles seems to be best for reception on 
the east coast. Times of transmission 
are 6:45 to 8 am and 6:30 to 7:30 pm. 
ZOY is a government-owned station 
on the Gold Coast of Africa, which 
operates with a power of 1.5 kw in the 
41-meter band, and with 5 kw in the 61- 
meter band. Their schedule is daily ex- 
cept Sunday, at 10:55 am to 1:40 pm, 
EST. Most of the programs are in Eng- 
lish and include Gold Coast news, talks, 
and music in English. The 41-meter or 
7.295-megacycle frequency is_ badly 
QRM’ed by the 40-meter amateur cw 
band; but the other frequency is fairly 
well received here on the east coast. 
Verification reports are welcomed and 
a letter of VERI is sent out to listeners 
who furnish accurate reports on recep- 


tion of ZOY. It takes about two months 
to obtain a reply to your report, so be 
patient while waiting for a reply and 
do not think they have forgotten it. The 
address is P.O. Box 250, Accra, Gold 
Coast Colony. 

HER7 in Switzerland has been heard 
testing on 17.784 megacycles with a new 
transmitter. We have received one re- 
port on their transmission from 10:05 
am to noon. Further reports on this 
transmitter would be greatly appreci- 
ated by your editor. Other Swiss trans- 
mitters are heard on 7.380 megacycles 
from 3:10 to 3:30 pm and 6:30 to 8 pm 
and on 9.185 megacycles from 7:15 to 
8 am. These are both beamed to North 
American listeners and are well received 
on this side of the big pond. 

Radio-Dakar is very well received 
here on 11.714 megacycles about 3:30 
pm, week days. Complete information 
on this station was given in the last is- 
sue of RADIO-CRAFT, including frequen- 
cies and schedules. It is well worth try- 
ing for. Radio-France and the BBC are 
both showing their usual pep at this 
time of the year, and may be heard al- 


e most any time on several frequencies. 


A report has been received on HOXB 
in Panama, on a frequency of 11.810 


megacycles. They would like reception 
reports; which may be sent to Station 
HOXB; Box 1335; Panama City, Re 
public of Panama. Sorry but we do not 
have the frequency or schedule of thi 
station. Please let us hear what you 
know about it. 

Radio Luxembourg is heard on 6.090 
megacycles on Sundays, 2:30 to 6 pm; 
Monday to Friday, 2:30 to 4:30 pm; 
and Saturday in English from 2:30 to 
4:30 pm and in French from 4:30 to 6 
pm. ZFY in Georgetown, British Gui- 
ana, is heard relaying the BBC at 5:45 
pm on 6.000 me. KU5Q on Guam, in the 
Marianas, is heard on 7.645, 9.280, and 
9.670 me most of the day and night. 
Reception is very good on the west 
coast and is fairly good on the East 
Coast. 

Signals from Vienna, Austria, are 
heard from about 11 pm until about 7 
pm the following day. The frequencies 
are 7.315 and 6.250 (best a and 
12.00 megacycles. SUV in Cairo, Egypt, 
is heard irregularly, relaying programs 
to the armed forces about -7 pm; and 
later in the evening as point-to-point 
communication. The frequency in use 
at present is 10.060 megacycles. 

All schedules are Eastern Standard Time 
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WASHINGTON, D. C.; U.S. Bureau 
of Standards; 6 pm to 8 am. 

LONDON, ENGLAND; 
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TRUJILLO, VENEZUELA; 5 to 9:30 


DELHI, INDIA; 11 to 11:4 

MARACAIBO, VENEZUELA: 
) pm 
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to 10:30 pm 

MARACAY, VENEZUELA; 6 to 10:30 
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to 0 pir 
MARIDA, » VENEZUELA: 6 
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1¢ 
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0 ym. 
oo DEL GADA, AZORES; 4 
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9 am; 
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- GUAIRA, VENEZUELA; 5 to 9 
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VALENCIA, VENEZUELA; 4:30 


BARRANGUILLA, COLOMBIA; 5 to 
10:5 
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> 11 
cUCUTA. (COLOMBIA: 
CALI, COLO A; 7 to 11 pm. 
— LERA, VENEZUELA. 1:30 to 9:45 


BOGOTA, COLOMBIA: 6 to 10 pm 
LEM, BR AZIL; 5 to 7 pm; 8 te 


ARMENIA, COLOMBIA; 
pm. 


cocx 
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6:30 am 


5 to 10 pm. 


6 am to lo 
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(Continued on page 60) 


for NOVEMBER, 1946 
































































































































































Naa Y aS ay \ 
N \ SX \ SWS SQ \ XQXGG|{_EGQG 

LINE VOLTAGE: 105-125 volts, 50-60 tions, are as follows: 
cycles, a.c.-d.c. 6SS7 r.f. amplifier 

12SA7 rt 
POWER CONSUMPTION: 30 watts. > sgpeea 

6SS7 i.f. amplifier 
TUNING RANGE: Broadcast: 540 to 12SQ7 detector, a.v.c. and audio 
1650 Kilocycles (180 to 555 meters). — 

5O0L6GT beam power amplifier 
TUBES: The tubes used, and their func- 35Z5GT rectifier 
ALIGNMENT PROCEDURE: 

: Should it become necessary at any time to check the align- (5) Set the signal generator to 1500 kc and turn the tuning 
ment of this receiver, proceed as follows: control so that this frequency is indicated on the dial. Adjust 
1 the antenna trimmer on the variable capacitor (rear section) 

(1) Set the Signal Generator to 455 ke and connect to the grid for maximum output. No other adjustments are necessary. 

t of the 6SS7 r.f. amplifier, or to the stator lug on the rear 

t section of the variable capacitor. Connect the signal gen- 
erator ground lead to a —B point underneath the chassis. INSTALLATION: 
e Connect a suitable output meter across the speaker voice coil 

a connections, First turn the volume control to the maximum The Model 6AU-1! is complete in every detail for efficient and 
d position. Turn the variable capacitor to the extreme clock- immediate operation. A self-contained loop antenna is included, 
: wise position. which will give excellent results in most locations. Due to the 
) 

! directional properties of the loop, it may be advantageous te 
ns (2) Adjust the trimmers located at the top of the first and peat pe vi telges.! pag eg 
id : : ry turn the receiver to the left or right in noisy locations for maxi- 
| second i.f. transformers for maximum output as indicated on eal ae a i te see f liad 
nt this out ” mater mum signe and minimum noise. est position or receoTio 
se ” : can always be found. In unfavorable locations where distant re- 

(3) Loosely couple the signal generator lead to the loop and ception is required, a well-constructed outside antenna may be 
set to 1650 kc. used, and connected to the green wire labeled “Ant.” at the 
— . P . he | 
(4) With the variable capacitor set at the extreme clockwise reer of the loop 
= position, tune in the 1650 ke signal by means of the oscillator 
trimmer on the variable capacitor (front section). 
™ CONTROLS: 
a }- BOOKS on The left-hand knob is the volume control and On-Off switch. 
onneniiliiae linen — The right-hand knob is the station selector tuning control, which 
selects the desired station along the slide-rule dial, the frequency 
wr o , of which is indicated by the pointer. 
~~, 
rT ° 
id CAUTION: 
lf this receiver is operated on d.c. (Direct Current), it may be 
éssr) (esa) (esa) Goud necessary to reverse the line cord plug to obtain the correct 
. polarity, Objectionable hum or noise may also be eliminated on 
. J a.c. operation by reversing tne line cord plua. 
3 IN- 
: 7 7 7 50L6 
1 
ts Vid 
ty 
~ 
gh LF. 
LouPe: 455 6SS7 3525 
t 7: IMEG 
; 1 
AND; 1° 
2-GANG VARIABLE COND. 1,259 LF. TRANS. (IST). sities 
N°47 
1.409 LF. TRANS.C2ND),  @)L4024 OSCILLATOR COIL. (8.200 VOL.CONT. & Sw. ‘ enna penne senenD Lens 
@2.200 ouPuT TR. (@)30.300 5" PM SPEAKER. — (])5.400-7 ELECTROLYTIC CONDS. ISOV.EACH. DENOTES CONN.TO CHASSIS. PAPER CAPACITORS 200V. 
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TRANSMITTER MONITOR 

Here is a circuit of a transmitter 
monitor that I have found useful for 
monitoring c.w. and _ radiotelephone 
transmissions. 

The heterodyne principle is used. A 
6K6-G electron-coupled oscillator is de- 
signed to operate at a frequency close 
to that of the transmitter. Regulated 
voltage on the plate and screen grid 
and a high-C tank circuit are used to 
insure adequate frequency stability. 
The 40-meter coil is wound on a 1-inch 
form with 20 turns of No. 22 enamel 
wire tapped at the sixth turn from the 
bottom. 

The output of the oscillator is coupled 
to the suppressor grid of a 6SK7. The 
control grid of the 6SK7 is connected 
to a short antenna to pick up the signal 
from the transmitter. The 6SK7 mixes 
the signals from the oscillator and 
transmitter and applies the difference 
frequency to the i.f. amplifier section of 
a superhet receiver. 

The receiver is turned ON with the 
b.f.o. in operation. The transmitter is 
keyed and the frequency of the monitor 
adjusted until a beat note is heard in 
the receiver. The monitor is now tuned 
to a frequency that will beat with the 
transmitter fundamental to produce a 
heterodyne equal to the receiver’s inter- 
mediate frequency. 

To use the monitor: the standby 
switch of the receiver should be altered 
so that the i.f. and a.f. sections of the 
receiver are in operation at all times. 
Initial adjustments on the monitor are 
made with the receiver in its standby 
position. 

DoucLas K. VANDERWATER, 
Belleville, Ontario 


(Note: Coils may be wound for other 
frequencies but the monitor will prob- 
ably work just as well by beating either 
the fundamental or harmonic of the 
oscillator with the fundamental or har- 
monic of the transmitter. The monitor 
will work as long as the heterodyne dif- 
ference frequency of the two signals is 
equal to the receiver i.f.—Editor) 
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VOLTAGE REGULATOR 

Here is a circuit of an electronic volt- 
age regulator that I constructed for 
laboratory experiments. 

A 15,000-ohm resistor stabilizes cur- 
rent through the VR-105 which biases 
the cathode of the lower half of the 
6SN7. Both halves of the 6SN7 are 





Rapio-CraFrt welcomes new and orig- 
inal radio or electronic circuits. Hook- 
ups which show no advance on or 
advantages over previously published 
circuits are not interesting to us. Send 
in your latest hook-ups—Rapio-Crart 
will extend a one-year subscription 
for each one accepted. Pencil diagrams 
—with short descriptions of the cir- 
cuit—will be acceptable, but must be 
clearly drawn on a good-sized sheet. 











used as d.c. amplifiers which amplify 
any voltage fluctuations due to load 
variations. The amplified variations are 
applied to the grid of the 6L6 in the 
form of bias changes. The plate resist- 
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ance of the 6L6 varies with the bias, 
causing the voltage drop across the tube 
to rise or fall to keep the output voltage 
constant for varying loads. 

The 0.1 wf condenser is used to in- 
crease the effectiveness of control with 
rapid load changes. The 50,000-ohm po- 
tentiometer may be used to give a rea- 
sonable range of almost perfectly regu- 
lated output voltages. 

Prec. H. W. MERRIHEW, 
Camp Cambell, Ky. 
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NOVEL POWER SUPPLY 

During the recent shortage of minia- 
ture B batteries, I designed this unit 
to power a camera-type portable radio. 

The vibrator was made by altering a 
high-frequency code buzzer. The arma- 
ture was removed and replaced by an 
old razor blade that had been ground 
to shape. The free end of the armature 
was weighted by a %-inch nut soldered 
to one side. A silver breaker point was 
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SILVER BREAKER POTS rece see br 
fastened to the armature opposite the 
fixed contact. 

A small output transformer was con- 
nected with its secondary in the low- 
voltage circuit. The high-impedance 
primary is connected in a half-wave 
rectifier circuit using a 1T4 tube. Two 
electrolytic condensers filter out the 
hum and vibrator hash. Two standard 
flashlight cells, connected in parallel, 
supply the primary power. 

This unit supplies 40 volts with an 
8-ma load. The high-voltage leads from 
the transformer should be reversed to 
determine best connection. 

FRED W. BURDON, 
St. John, N. B., Canada 


115-VOLT D.C. RECEIVER 

Here is a simple receiver that was 
constructed aboard ship as an auxiliary 
h.f. receiver. Standard two- and three- 
winding coils are used in the r.f. and 
detector circuits. A 15-henry choke was 
inserted in the plate lead to the detector 
to remove all traces of commutator 
hash. 

Filament voltages may be supplied 
from a six-volt battery or from a line 
dropping resistor. 

















JAMES R. YOUNG, 
Los Angeles, Calif. 
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LOOSE COUPLING TO XMITTER—>LLJSHORT ANT. 


6K6-G DOMICA TRF 6SK7 


COUPLING TO 
RECEIV. MIXER 
CA 





6THTURN ~ 
FROM BOTTOM 


VR-|I50 





A transmitter monitor to work in conjunction 
with the station receiver's i.f. amplifier. 


V.R. JUMPER 


A shipboard d.c. receiver. Good line filters 
are required in most shipboard installations. 














RADIO-CRAFT 


NOVEMBER, 1946 


for 
















ada 


was 
iary 
ree- 
and 
was 
ctor 
tator 


plied 
. line 


NG, 
Calif. 














NOW AVAILABLE FOR IMMEDIATE SHIPMENT! 
Whe New Wedel 670 


am sUPER-METER 
VOLT-OHM MILLIAMMETER 
plus CAPACITY REACTANCE 


INDUCTANCE and 
DECIBEL MEASUREMENTS 


The Model 670 includes a special 
GOOD-BAD scale for checking the 
quality of electrolytic condensers 
at a test potential of 150 Volts. 


Specifications; 
s 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts RESISTANCE: 0 to 500/100,000 ohms 0 to 10 Megohms 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts CAPACITY: .001 to .2 Mfd. .1 to 4 Mfd. (Quality test for electrolytics) 


REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 Megol 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts he eppuuael 


INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries 
D.C. CURRENT: 0 to 1.5/15/150 Ma. DECIBELS: —10 to +18 +10 to +38 +30 to +58 


$9940 
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0 to 1.5 Amperes 





The Model 670 comes housed in a rugged, crackle-finished 
steel cabinet complete with test leads and operating instruc 
tions. Size 52.” x 72” x 3”. 
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wn Model 6707 

awe —— . 

ee ord®* “oe The Model 670P is identical to the 

Re Vs eos om Model 670 described in detail except 

y reo UL siot er anit? housed in a hand-rubbed, portable oak 
\ yo ont aos wet a cabinet complete with cover. 
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wae PET oe WEE et™ Maat The Model 670P 


comes complete 
with test leads and 
all operating in- 
structions. 
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Dept. R 227 FULTON ST., NEW YORK 7, N.Y. 
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VIBRATOR KINK 
Here is a kink that saved me a lot of 
time and trouble. My automobile radio 
developed an open center tap on the 
primary of the vibrator transformer 
and I was unable to obtain a replace- 





VIBRATOR 











VIB. TRANS. 
IBRATOR R.F.C. 
it OOS > A" HOT” 





ment. The normal push-pull power in- 
put was converted to a single-ended in- 
put without ‘noticably affecting the 
operation of the radio. The diagram is 
self-explanatory. : 
Bos MELVIN, 
Berkeley, Calif. 
(Note: It may be necessary to add 
more filter to the output of the rectifier 
to compensate for the reduced input fre- 
quency. Additional chokes and by-pass 
condensers may be required in stubborn 
cases to prevent the low-voltage from 
radiating vibrator “hash.”—Editor) 


BATTERY ELIMINATOR 
Here is an a.c.-d.c. battery elimi- 
nator for use with battery receivers. 
The circuit uses a 117Z6-G so that it is 
not necessary to use a transformer or 
line dropping resistor. No provisions 
were made for filament supplies as the 


I'7Z6-G 


AC/DC CHOKE 
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added cost of filter condensers and re- 
sistors was excessive. A No. 6 dry cell 
is much cheaper and will last almost 
indefinitely because the filament drain 
seldom exceeds 0.5 ampere, and runs 
usually from 0.2 to 0.25 ampere in most 
four-tube battery portables. 

J. R. BLUNDIN, 

Mt. Carmel, Penna. 


TUBE SHIELDS 
The cap from a burned out fluorescent 

lamp starter makes an excellent shield 
for the miniature button-base tubes like 
the 1R5, 1T4, 6J6 or 6AK5. If the tube 
has the exhaust tip on the top, it may 
be necessary to cut a %-inch hole in the 
top of the cap. 

HARRY KUNDIAT, 

Garwood, N. J. 





Rapio-Crart wants original kinks from 
its readers, and will award a one 
year subscription for each one pub- 
lished. To be accepted, ideas must be 
new and useful. Send your pet short- 
cut or new idea to Ranto-Crart today! 











SIX-VOLT RECTIFIER 
In some instances, the filament of a 
35Z5 or 45Z5 will burn out, leaving only 
the pilot lamp tap in good condition. In- 
stead of discarding such tubes, they 
should be saved for they may be used 
in circuits requiring a small rectifier 
tube with a 6-volt filament. Connect a 
6-volt filament winding across the pilot 
lamp tap of the tube. The cathode is 
connected to the filter network. This 
kink is useful in a low-voltage; low-cur- 

rent power supply. 

C. LEVAL, 

Englewood, N. J. 


USING OLD VIBRATORS 
Defective vibrators from  battery- 
powered radios 
may be used for 


shown in Photo C) to prevent annoying 
rattles that are caused by vibration. Th« 
smaller disc will be useful in replacing 
worn or misplaced chassis shock ab- 
sorbers. 

The “can” may be used as a container 
for knobs and other small parts by re- 
moving the handle. If angle brackets or 
spade lugs are attached, the can may be 
used as a coil shield (Photo B). 

H. LEEPER, 
Canton, Ohio 





many purposes 
around a_ radio 
shop. 

The bottom of 
the unit is removed 
by inserting a 
screw driver under 
the rolled edge and 
bending it outward 
so that the “works” 
may be removed. 
Photo A shows the 
parts of the vibra- 
tor. 

The sponge rub- 
ber lining may be 
inserted between 
tube shields (as 
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MOST- 
> RADIO DIAGRAMS 
NEEDED 





Covering 1946, 1942, 1941, 1940, 1939, & 1926-1938 
SUPREME PUBLICATIONS LOW-PRICED DIAGRAM MANUALS 


Most Popular You can simplify and speed-up all radio repairs with Supreme Dia- 
Models Made by: | stam Manuals. Service radios faster, better, easier, save money and Prag bitec igge 


‘ . ° -day ial basis. Yor 
R.C.A., Zenith, | time, use these most-often-needed diagram manuals to get ahead in eat y tape bine pel ong 
H ° ee ° fied or your money 
Philco, Sears, Fada, | radio servicing. At unbelievable low cost (only $2 for most volumes) will be refunded. 
Emerson, Belmont, Adiga : : § ' 
Detrola Radio, | you are assured of having in your shop and on the job, diagrams and Supreme 


United Motors, ‘ , P : ; Publications 
GE. Westinghouse, essential repair data on 4 out of 5 sets you will ever service. Every pac pee 


Arvin, Majestic, | popular radio of every make, from old timers to new 1946 sets, is “=~ 
Stewart-Warner, 


Admiral, Delco, | included. Clearly printed circuits, parts lists, alignment data, service hints are the facts you 


Stromberg-Carlson, | need to improve your servicing ability. Save hours each day, every day, let these six vol- 
Western Auto, 


Sparton, Motorola, | umes furnish diagrams for 80% of all sets you will service. See picture of manuals above. 
Wards, Gamble, | Each volume has between 192 and 240 pages, size 8% x 11 inches, each with index. Manual 
and many others. 


= tyle binding. S below for prices. 
ie linen eiieanenlannapilaiitien SAVE HOURS ON EVERY JOB 
Other Practical Radio Manuals oe ane euiie Seales Se eteries Se 


stead of hours. You will be called upon to 

fix hundreds of models listed in these easy- 
RADIO SERVICING COURSE-BOOK to-use manuals. Tackle each job with the 
wee ar et, San sate ones help zen oe —— in ae needed help found on every page in these 
radio servicing. arn new speed-tricks of radio fault finding, . : 
case histories of common troubles, servicing short-cuts, extra Compiled by handy service manuals. Greatest bargain 
profit ideas. 9 Serviownen = ae low-price —_ a> ratio engineer, in diagram books. Send your order today. 

= Cc 


acher, author 


with latest facts. Complete 22 lessons, with self $ 50 ‘a ‘serviceman. Use these manuals this week. 
testing questions, index. Large size: 81x11 in. 





Guarantee 























A bargain in radio training. Price only 


he RADIO SERVICING b COMPARISON bi; ; 
7 New, revolutionary different Sis technique permits Supreme Pu ications 


you to do expert work on all radio sets. Most repairs can be 
made without test equipment or with only a simple meter. Many PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS 
Point-to-point, cross-reference circuit suggestions locate faults . d 

instantly. Covers every radio set—new and old. This new serv- 


ick "ahe finial tine Skee ‘eagg (NO RISK TRIAL ORDER COUPON ; 
Ulu sh aan tno. s SUPREME PUBLICATIONS, 95. Kedzle Ave. Chicago 12, ILL. 
Ship the following manuals: (Satisfaction guaranteed or money back) 
' 
- & STEWART-WARNER MANUAL Ms - 30¢ 'D 1946 PRICED 0) Radio Servicing Course @ $2.50 
© Ww ARVIN DIAGRAM MANUAL a He) 1942 AT ONLY a — ; J 
[) 1941 tewart-Warner anual @ 
%& GENERAL-ELECTRIC MANUAL Pee a 30¢ Te 1940 $2.00 D Arvin Diagram Manual @ 
64 pages of popular circuits. Size: 5% x 8% inches 5 1939 EACH | ©) General-Electric Manual @ 
R 1. 50 
RECORD PLAYERS & RECORDERS MANUAL $0 1926-1988 @ $2.50 |! C Record Players and Recorders 


t what you need to repair quickly thousands of automatic record changers, OI am enclosing $ send postpaid. 
nual players, phono pick-ups, wireless oscillators, recorders, and combina- ‘ 
8s. Hundreds of mechanical and electrical diagrams. Instruc- iS 50 0 Send C.O.D. I am enclosing $ 
is for adjustment and repair. Most popular units of all reins 
12: large pages, 814x11 in. Price, postpaid, only. 


See Your Radio Jobber or Send Coupon lai cocecssact an kre Re, a 
RADIO-CRAFT for NOVEMBER. 1946 ” 
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TO REACH AND SERVICE TODAY'S 
VAST MARKET OF INSTALLATION 
AND REPAIR 


A BOOM COMING @@@ READ THESE VALUABLE ARTICLES ON: 


Are YOU prepared for the rush of radio service business that’s SPECIAL TEST EQUIPMENT 

starting right new? Are you familiar with every new kind of 

equipment, every up-to-date method, every development in , RE 
servicing A-M, F-M and television? Today, new radios and equip- TROUBLE SHOOTING PROCEDU 
ment are rolling off production lines . . . old sets are needing 


more and more repairs. That's why you'll want to have every 


PUBLIC ADDRESS SYSTEMS 
bit of information about what's new in radio maintenance at 
your finger-tips. That's why you'll want RADIO MAINTENANCE ALIGNMENT TECHNIQUES 


MAGAZINE! Here is complete, up-to-the-minute coverage of 
the entire radio service industry. Get a clear picture of basic and many other subjects 
maintenance principles and technique. Keep posted on all new 

products and procedures, presented and discussed by qualified Fr ee eee le 
on-the-job experts. Learn how to speed up your repair jobs .. . 
how to install new equipment efficiently . . . how to operate for 
easier, bigger profits. Read how other radio service men solve 
all kinds of problems in their shops. Subscribe today to RADIO 
MAINTENANCE, the magazine that's directed 100% to the radio 
éervice man... yes, published especially for YOU! 







RADIO MAINTENANCE MAGAZINE RC-1t 
460 Bloomfield Avenue, Montclair, N. J. 


Please enter my subscription as follows: 


For 12 Issues MBA 
at $2.000 
For 24 Issues 
et $3.000 


C1 CHECK ENCLOSED city 


ONE ISSUE FREE Tee AOlOM NLS ROhISR () BILL ME LATER «roms stars 


PAYMENT 
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CALRAD he RADIO VALUES! 


WEBSTER RECORD CHANGER: AC 
PHONO 






















SPECIAL! 


Make any record player 
wireless with brand new 














> Model 56 TWO-TUBE PHONO 
n MOTOR OSCILLATOR KIT 
p: Complete i 
* ' Ope erate s as far as 1 
33 60 cycles, 115 . from a ra 
— volts with Turn- . an | seed with At 
¥ mar: table and Stand- ' Ae Re ay ot . 
-_ M 32 ard Make Crys- ' Tut 
) 2 ractions $495 
, a. ae SIGNAL CORPS 77 | : net 
t to last. Fast change cycle. Simple, fool- [ \ 
ene operation. Automatic shut-off. Feather DUAL HEADSETS ys ) © saeesesesesceessesseneaeeeae= 
- light needle pores. yy for — 7) aS : 
: Quiet running Webster 4 Pole motor-cushion 8000 ohms high impedance, , 
mounted. with two rubber ear cush- g - VARIABLE 
Webster Model 50. .ea. ions, cord and ¢4oe ' CONDENSERS 
seaee sea sceneanaeaananceeoan phone plug, in- ¥ 8” ' 
TWO GANG dividually boxed. ; Single Gang 440 MMfd 
List P. $12.50. Variable Con- 
SUPERHET Lt aver” 95 @0. 





BRAND NEW WILLARD 
20-2 2 VOLT STORAGE 
BATTERY 
Used in General Electric 
model #530 charge A PACK 


VARIABLE 
CONDENSERS 


Cut Oscillator 
Section Standard 


Dual Spaced 110,110 Mfd 
Variable Con-9 ea 















J] 
: 
- Capacity. portables. Suitable e . densers 
<i each for all Farm Radio ¢ 295 - 
ao ca ne {Based no a vate C956 og, 
Ba I- 17B “MICROPHONE i _ Sakon 
“e - 
=e : VM. Two post RECORD CHANGER 
os Made of durable - Savane 
ae plastic. Complete ' | 
= with 5 ft. rubber - 
coated cord and plug : 
ans PL-68. Press-to- : 
talk button. Can be ' 
used with most ra- - 
dio sets as home 


broadcaster mike 





for entertainment. This Record Changer is a well-made mecha- 
nism, will play either 10-in. or 12-in. records 
The pickup uses a crystal cartridge. Size 14 in 
x 14 in. Packed 2 to a factory-sealed carton, 























3 : Kits include: Stamped Chassis-Dynamic Speakers factory guaranteed 
> each - Output Be em Volume Control and Switch CARTON 
2 Shielded 1.F. Coils—Antenna and Ose. Co Tw — H ¢ 
: gang Super Variable—5 Octal Sockets . 20 ~_ 20 Mf OF 2 vy = Special 
rset gereg= . 150 Volt Filter 4 Tubular Conc densers—3 Mica Con 
SUPPLY IS LIMITED! ACT QUICKLY densers—6 Resistors—6 ft” AC Cord and Plug—Cireult p === w ne pacouen 
‘co Se ee een een an ease enna s = : c : 
Whil h . 
BRAND NEW Ot Nt” $8.95 ea. 9 *H tS - 4 Prong, 6 Vo. 
West Volt Ohmmeter : saa sas eeeenaseaaneeseosanean ; Universal 
n singcnsametetaccona tes 
oo. | CRYSTAL MIKE : 
Complete with carry- & . VIBRATOR 
ing case and leads & With 100 ft. Shielded : ; 
List $71.50 - Mike Cable S 95 | Choiee of Electronic or Utah. S 25 
$39°° ' ' Individually boxed. 
j : ' ' ‘j ty »placeme 4 
Limited Quantity Special ~ pa - Fits 80% of all replacements each 
Push Pull 6L6 Shielded Output Transformer 30 Watt DYNAMIC AND P.M. SPEAKERS FINEST QUALITY MIDGET MICAS 
Peak, to 2-4-6-8- 7 ~- and 500 ohm line. $3.45 each. 4 in, 450 Ohm Dynamre ; . $1.75 ea -001-.0001 .005-.00005 +s see ,$5.00 per 100 
oly tgp, $ i. ce. ped oe : sete ‘ ° i 9 Astatie yo urved Arm, eryoat Pichue 
Push-Pull Input , 1000 she plate to 5 in. P.M. Heavy Slug .. . - $1.55 ea with Sa 
pphire Stylus Permanent Needle, has cartridge 
push pull 6L6—$1.10 ea Lots of 12—$1.00 6 in. P.M. Heavy Slug - $2.25 ea. yinien replaces LPS. LP 21-L P23. 
Midget Universal Output Transformer, theo pull 0 eac ots 10—$32.50 
vlate to 2-46-8-10-16 ohm voice coil. 95¢ ea. Lots TUBULAR ELECTROLYTIC CONDENSERS 456 K.C. Antenna, Oscillator and R.F. Coils. 250 ea. 
10—85¢ ea. Mfd. 50 Volt—2ic ea. 456 K.C. ve Coils input & Output, medium size 


Mfd. 50 Volt—24c ea. ean. 59¢ e ia 
Mtd. 50 Volt—28c ea. Kit of 50 “Assorted Bakelite Knobs for 4” shaft, with 
Mfd. 50 Volt—35ce ea. set screws. $2.50 per kt 

d. olt—25¢ je oe Ceramic Trimmers—3- 30 mmf. 


‘0 Watt Large Universal Output—$i.35 ea. Lots of 
10—$1.20 ea. 


10 

25 

50 
3 i ba = 
yy Ay ee Midget Output—for 50L6, 6V6, 6F6, 20 4 4 ee cele ste ge I — 2 = 
: 24 Mfd. 150 Volt—30c ea. Conductor. 100 ft. for $5.95; 500 ft. for $25.00. 
30 ea 

ea. 

10 e 
20 
30 
ee 
50 





oy Filter Choke 300 ohm—65c ea. Lots of 10 Single Bearing Midget Condenser 14 plate—i00 Mfd 
ie ea. 


50c ea. 10 Watt Wire Wound Resistors, your choice 
50—100. 


¢ Mfd. 450 Volt—39e ea. of sizes, 25 Ohm to 25,000 Ohm—20c ea. $17. 
5 Se Cite Chie 0) aa oo te oe x 20 Mid. 150 Volt—43e ea, Buffer Condensers (Famous Make) .005, .01, .02; 1700 
x 20 Mfd. 150 Volt—47c ea Volts—i9ce each. Lots of 50—i5c each. 
100 MIN Filter Choke 250 ohm—6i.10 ea Lots of 25 x 20 Mfd. 150 Volt—55e ea Signal Corps Velegregh Keys. Lots of 10—60c ea. 
oe $1.00 ea x 30 Mfd. 150 Volt—65c ea. Lots of 50—50e e 
— 














MAIL ORDERS FULLEDSE fii retcreiccAGine ot America, Santa Monica & Vermont Aves, Los Aneeles, Cait 
CALIFORNIA RADIO & ELECTRONICS CO. 





Dept. No. C. 711 No. Vermont Ave., Los Angeles 27, California 
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TO USE 
IT ONCE 
iS TO 
OWN IT! 






























































A NEW SIGNAL GENERATOR 
FOR THE SERVICE MAN 


FINGER-TIP CONTROL. Hundreds of exact 
frequencies instantly selected. No confused 
dial to read. No band switch. I.F., Broad- 
cast, Shortwave, and Ultra Hi Frequencies 
with or without 400 cycle note. 


fast 


pene gee COMPENSATED. All signals 
ra crystal-controlled—not merely crystal- 
monitored. No stabilizing warm-up period. 
Labgratory accuracy the moment the set 
oscillate. Frequency accurate to 

» ° . Output approximately 10 volts— 
ugh signal to line up most LF.’s by 
merely connecting to antenna post. No 
variable condenser to wear or coil to age. 
Frequency remains constant as the ageless 
crystal itself. 





» MONITOR PRODUCTS CO. 











TECHNOTES 


. . BALKY HY-75'S 
When the HY-75 is used in high fro- 
quency circuits, it will sometimes go out 
of oscillation for no apparent reason, 
This is usually caused by poor con- 
nections between the grid and plate lezd 
wires and their respective caps. 

If oscillation failure is due to this 
source, it can be remedied by holding a 
hot soldering iron on the caps until the 
joint is resoldered. Too much _ heat 
should not be applied; it may crack the 
glass or loosen the cap from the tube. 
RICHARD L. PARMENTER, 
Middleboro, Mass. 


- »« »« CONDENSER POLARITY 

A 10-uf condenser with a 450-volt 
rating overheated when connected into 
a receiver’s filter circuit. Since the con- 
denser it was replacing had been short- 
ed, suspicion naturally fell on the cir- 
cuit. The circuit, however, seemed o.k. 
A new condenser was tried—this unit 
did not overheat. Furthermore, the B 
voltage jumped from 200 to 270. The 
defective condenser was tested, but 
checked perfect. Close inspection, how- 
ever, revealed that negative and positive 
markings had been incorrectly inscribed 
at the factory. The lead from the ex- 
ternal condenser envelope, which is 
commonly negative, was labeled positive 
in this case. 


S. HELLER, 
Bronx, N. Y. 


. MANTOLA R-255 CHANGER 

If the tone arm on this automatic 
record-changer swings too far, or not 
far enough, over, the fault may lie in 
the copper sleeve’s not being held tightly 
enough by the adjusting screws. To 
remedy, move the tone arm gently, with- 
out forcing, to one end. If it is dropping 
too far inside the record, move it as far 
as it can go towards the record. If it is 
dropping too far outside the record, 
push arm as far as possible away from 
the record. 

If the adjusting screws (located un- 
der changer base, on the tone arm 
assembly) are loose, seize the arm at 
its base and force it slightly in the 
direction in which it has already been 
moved. If the screws are tight, loosen 
them before adjusting the arm. A slight 
rotation of the base produces a much 
greater change of position in the tone 
arm, so do not move the base very 
much. When the arm is found to drop 
in the proper place, tighten the adjust- 
ing screws. 

Difficulty may be encountered in 
making adjustments when the record- 
changer remains in its cabinet, since 
the base of the pick-up may have shifted 
when the adjusting screws are tight- 
ened. To remedy this condition, the 
changer should be removed from its 
cabinet and adjusted on the work-bench. 


S. HELLER, 








815 FREMONT AVE, SOUTH PASADENA, CALIF. 
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“VOMAX” alone gives you the profit-priceless ability to measure every voltage in radio servicing ... . 
ically high it does not upset measured circuits... . 
ance .... 6 ranges 0-1200 volts a.c., a.f., i.f., r.f. to over 100 megacycles at 6.6 megohms honest input resistance . . . 
. resistance from .2 ohms through 2,000 megohms.. . 
No other instrument at any price gives you all that ““VOMAX” does. Its value is unequalled .. . 
. « « is radio’s outstanding buy... 


—10 through +50. 


the overwhelming choice 


“SPARX 


Next to the universal volt-ohm-milliammeter . . . 
through vu.h.f. meter... . 


reduces ‘trouble-shooting’ 
“‘toughies” 


signels from 20 cycles to 
It also tests microphones, 


or absence of d.c. and a.c. 
With new radar crystal diode probe, 3-stage 65 db. gain a.f. amplifier, ground-insulating 
transformor power supply and PM dynamic speaker, it’s the instrument you've dreamed of 

. like all SILVER instruments will earn its cost in no time at all. Yet ‘“SPARX” costs 


you ‘only $39.90. 


















































of those “in the know” 


to basic fundamentals . . 


é . turns loss jobs into quick profits. 
Designed by radio’s only International Grand Prize winner, 
signal tracer you have been clamoring for. 


operating voltages, too. 





Gud 





See these “‘must’ instruments ... . and 


new SILVER amateur 


ceivers, kits, parts which were sensations 
ct the 1946 Trade Show at your favorite 
. demand continues 
for in excess of supply... . 
products are the profit tools used by 
your smart competitors. 
for new post-war catalog. 


jobber. Act fast . 





transmitters, re- 


for SILVER 


Send postcard 





. “VOMAX" is the ideal universal d.c. 
ugh what the radio service profession most needs is a good dy- 
namic signal tracer. Ability to trace the signal ——— every successive receiver circuit 


Not only does ‘‘SPARX” trace r.f., if., a.f. 
over 200 megocycles ... . 
phono pickups, P.A. omplifiers, speakers... . 


OVER 35 


1249 MAIN 


VOMAX” 
weed 








Thousands upon thousands of “VOMAX”, the truly universal vacuum- 
tube volt-ohm-milliammeter .... in service today in ranking laboratories 
ranging from the U. S. Bureau of Standards on through the roster of 


radio's elect . . . . bought by Veterans Administration and other school 
training programs consistently selected by America’s top-profit 
service organizations . . . . conclusively prove it is the best. 


“VOMAX" is also the cheapest . . . . not only because the best is always 
cheapest in the long run... . but in first cost, tou! Increasing produc- 
tion in response to increasing demand enables us . . ‘despite con- 
tinvally increasing material costs . . to hold its price down. 





at meter resistance so astronom: 
24 d.c. voltage ranges 0 through 3000 volts at 51 and 126 megohms input resist- 
. decibels from 
. direct current from 50 microamperes through 12 amperes. 
. it's the standord of comparison . . . 

. at only $59.85. 


“DYNAMIC 


SIGNAL TRACER 


. banishes forever the hard-to-service 
“SPARX” is the aural-visuol 


it is your shop test-specker as well. 
registers presence 





ba O04" LABORATORY CAPACITANCE 
Not only does Model 904 C-R Bridge cover the tremendous range of 4 mmfd./ohm up 
through 1000 mfd./megohms . .. . give you truly laboratory accuracy in measurement of 
capacitors and resistors . . . provide 0-500 volts continuously variable built-in d.c. 
polarizing voltage for electrolytic and éther capacitors . . . . give power factors measure- 
ment 0-50% . but it brings something quite new to radio measurements. 

With Model 904 Gi R Bridge you can at last measure capacitance of any type of con- 
denser... . air, paper, oil, electrolytic, ceramic .. . . with d.c. operating voltage applied 
during measurement! Think what this means in increasing your efficiency . . . . in finding 
those “‘intermittents’’ which cause so much trouble . in speeding your work ond 
increasing your profits. 

Measuring capacitors and resistors to =3% laboratory accuracy . . matching ‘"VOMAX" 
and ‘‘SPARX” in size, post-war style, top quality ——— and construction... . it’s 
the same amazing bargain at only $49.90 net as ““VOMA . value which has forced 
500% expansion in our plant facilities in less than one aan 


SEND FOR FREE CATALOG of what's 
new in post war Receivers, Transmitters 
factory built, or Kits and Parts 


YEARS OF ENGINEERING ACHIEVEMENT 


We Wburde Stver Co-, Pre. 


STREET + 


RADIO 


HARTFORD 3 ° CONNECTICUT 
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signal tracer we've ever seen.. 


Not only does Model 901 C-R Bridge cover 
the tremendous range of % mmfd./ohm up 


through 1000 mfd./megohms . give 
you truly laboratory accuracy in measure- 
ment of capacitors and resistors . pro- 
vide 0-500 volts continuously variable built- 
in d.c. polarizing voltage for electrolytic and 
other capacitors give power factors 
measurement 60-50% but it brings 
something quite new to radio measurements. 
With Model 904 C-R Bridge you can at 
last measure capacitance f any type of con 
denser air, paper, oil, electrolytic, 
ceramic . with d.c. operating voltage 


applied during measurement! 


We recommend the truly laboratory Model 904 
C/R Bridge at $49.90 . . 
equal the Vomax at $59.85... 
the new SPARX, the hottest visual/aural dynamic 


= Be sure to buy it from .. . 
RADIO PRODUCTS SALES CO. 


1237 Sixteenth Street 
Denver 2, Colorado 








. besides you can't 
not to mention 


. at only $39.90. 















emer: fai, F “f PEPE SE 
Le an 4 
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immediate Delivery 


J. G.BOWMAN & CO. _) 


— 8010 S. Cottage Grove Ave. 


C 





Chicago, 19 Illinois 



























"904% BRIDGE 


IN CALIFORNIA, ALL WESTERN STATES, and MEXICO 
The Finest Service on the Finest Equipment 





| Mai AND PHONE ORDERS OUR SPECIALTY 


at 












Bi Ses STE 


New Silver 904 C R Bridge... 
Silver “VOMAX" at only... 
“SPARX” Signal T 





RADIO TELEVISION 
SUPPLY CO. 


1509 S. Figueroa St. 
Los Angeles 15, Calif. 


Phone: Richmond 9131—Cable Address: RATELCO 






PROMPT SHIPMENT 





MISSILE BACK-TRACKS RADAR BEAM 


A beam-climbing missile, not quite per- 
fected by the Germans at the end of the 
war, was capable of following back to 
its source a radar beam focussed on a 
plane or ship. It is possible that it was 
one of the “wonder-weapons” promised 
by Hitler to his people, which were to 
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win victory even after Allied forces had 
crossed the German border. A report is- 
sued last month by the U. S. Depart- 
ment of Commerce gives details of the 
weapon, together with other devices on 
which the Nazis were just a little too 





IT’S 


or anything in Radio, 
phone or wire. 
f RE A . yy 


air, paper, oil, electrolytic, 


in finding those ‘ 
so much trouble... . 


“904 C-R Bridge,” $49.90; 
“Sparx,” $39.90. 


1407 MAIN, BUFFALO 


your efficiency ... . in 
“jntermittents” 


C-R Bridge,” 
$59.85; “Sparx,” $39.90. 








late. 


RADIO-CRAFT 





IN TEXAS 


n S.W. Texas and around San Antonio, everyon 
eo it’s Mission Radio Inc. for the best ir 
everything. We recommend the 904 C/R Bridge 
without reservation. 

With Model 904 C/R Bridge you can measure ca 
pacitance of any type of condenser air, { 

per, oil, electrolytic, ceramic . with dc. oO 
erating voltage applied during measurement! Ir 
crease your efficiency in finding tho 
“‘intermittents’ which cause so much _ troub! 
. . . « in speeding your work and increasing yo 
profits. Prompt shipment ‘904 C/R Bridge,’ 
$49.90; “‘Vomax,’’ $59.85; “‘Sparx,’’ $39.90. 


immediate delivery on Vomax, 904 C/R Bridge 
F sound or parts write 


_ MISSION RADIO INC. 


AWTONIO, TE 








IN STOCK FOR 


IMMEDIATE 
DELIVERY 





MODE! +C R BRIDGI 


With Model 904 C-R Bridge you can measure 
capacitance of any type of condenser... .- 
ceramic .. . 

with d.c. operating voltage applied during 
measurement! Increase your efficiency ee% 

‘intermittents” which cause 
in speeding your work 
and increasing your profits. Prompt shipment 
“Vomax,” $59.85; 


ZACK RADIO SUPPLY CO. 
1426 MARKET STREET 
SAN FRANCISCO, CALIF. 








STANDARD ELECTRONICS DIST. {0 INC. 
With Mode! 904 C-R Bridge you can 
measure capacitance of any ty 
denser... . air, paper, oil, 
ceramic .... with d.c. operating voltage 
applied during measurement!. Increase 
finding those 
which cause so much 
trouble .... in speeding your work and 
increasing your profits. Prompt shipment 
$49.90; 


904 */2 BRIDGE 
b 


e of con- 
Vlectrolytic. 
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(LABORATORY CAPACITANCE) 
(RESISTANCE BRIDGE) 


$49.90 





Orde for 


IMMEDIATE SHIPMENT 
from CONCORD 


Depend on CONCORD for prompt shipment 
of your Silver 904 C/R Bridge—and for every 
requirement in Radio and Electronic Parts, 
Equipment and Supplies. Use the Convenient 
coupon below to order your Model 904 Bridge 
for shipment at once. 


The Silver 904 C/R Bridge is just one of scores of 
latest model testing and measuring instruments of 
every type, for every radio purpose, you will see 
- listed in the great, new, com- 
plete CONCORD catalog, PLUS 
the most comprehensive stock 
of guaranteed Radio and Elec- 
tronic Parts and Equipment of- 
fered in years! Radio Sets— 
Phono-Radios — Test Equipment 
—Parts for all Radio and Elec- 
tronic use—for repair, main- 
tenance, building, experiment- 
ing — Tools — Amplifiers —Ama- 
teur Gear—Kits and Supplies 
—thousands of items—see them 
in the new CONCORD cata- 
log. Check the coupon below 
for your FREE copy. 





4 | 
7 oe memmonen ao 2eon ao wmnen, | 


LAFAYETTE RADIO CORPORATION 


. CHICAGO 7 x ATLANTA 3 


9061 W. JACKSON BLVD 265 PEACHTREE ST 









HARRISON HAS IT! 


Also the “‘Vomax"’ and other Silver products. Send your orders to 
Harrison for earliest delivery of any make and model of test equip- 
ment! 























' 
t Concord Radio Corporation, 

$0! W. Jackson Bivd., Dept. 116, 
tt 
‘ Ch ago 7, ll. 
| » ship at once, one Silver Model 904 C/R 
1 Br s checked below. Please include FREE copy 
1 f mplete Concord Catalog 

c enclose $49.90 in full payment. Please ship 
] ress collect. 
' o enclose $12.50 deposit. Please ship C.O.D. for 
| ance of $37.40 plus transportation charves. 
Hee ase also send me FREE copy of new complete 

NCORD Catalog. 
' 
1 PITT ITITTI TTT TTT iri ri rir ire 
B ds 1 
S ceccccccccccessessessessesseesees 

1 . | 
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ARRISON RADIO CORPORATION. 
“SS 9 WEST BROADWAY, © NEW YORK CITY 7°. 


PHONE—BArclay 7-9854 + EXPORT DEPT.—CAB~E—" HARRISORAD” 
[JAMAICA BRANCH-—172-31 Hillside Ave.—REpublic 9-410] 













2 or 


Radio Equipment Distributors 
709 SOUTH MAIN ST. 
LOS ANGELES 14 


CALIFORNIA 





904 % BRIDCE 





The Overton Electric Co., Inc. 
522 JACKSON 


TOPEKA, 
KANSAS 





904 ‘% BRIDCE 





DISTRIBUTING CO., INC. 


222 FULTON ST., N. Y. 








McDonald Brothers 


963 Union Ave., 






n LABORATORY 
Memphis 3, Tenn. CAPACITANCE 
LABORATORY CAPACITANCE RESISTANCE 
RESISTANCE BRIDGE BRIDGE 


With Model 904 C-R Bridge you can 
measure capacitance of any type of con- 
denser . . . air, paper, oil, electrolytic, || 
ceramic .. . with d.c. operating voltage ap- 
plied during measurement! Increase your 
efficienc . in finding those "intermit- 
tents" which cause so much trouble . . . in 
speeding your work and increasing your 
profits. Prompt shipment 904 C-R Bridge, 
$49.90; Sparx, $39.90; Vomax, $59.85. 


904 “/» BRIDGE 


1946 


With Model 904 C-R Bridge you can 
measure capacitance of any type of con- 
denser... . air, paper, oil, electrolytic, 
ceramic .... with d.c. operating voltage 
applied during measurement!. Increase 
your efficiency . . . . in finding those 
“intermittents" which cause so much 
trouble .. .. in speeding your work and 
increasing your profits. Prompt shipment 
"904 C-R Bridge,” $49.90; “Vomax," 
$59.85; “Sparx,” $39.90. 


904 C/n BRIDGE 
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“SPARX" DYNAMIC 


Frequency range from 20 cycles to 


over 200 mogacyeles $39.90 


Combination Volt - Ohm - Milliam. 
meter plus Capacity Reactance In- 


Measurements. NET 920-40 


ETROPOLITAN Guarantees Delivery from tock! 


McMURDO SILVER INSTRUMENTS 


Model 905 Model 904 
CAPACITANCE 
SIGNAL TRACER 


megohms 0-50% new. 
er factor 


RESISTANCE BRIDGE 
Y_ mmfd/ohm through 1,000mfd/- 


$49.90 "=" ver $59.85 


Model “Vomax” 
VACUUM TUBE 
VOLTMETER 


One of the finest test instruments 


SUPERIOR INSTRUMENTS 


Model 670 
SUPER-METER 


Model 450 
TUBE TESTER 


or lever action 
switches. NET 


Tests all tubes up to 117 volts. 
Speedy operation assured by new- 
ly designed rotary switch which 
replaces conventional snap, toggle 


Model 650 
SIGNAL GENERATOR 


Improved AC — operated — generat- 
ing RF frequency from 100 Ke to 
105 Me. Audio modulating fre 
quency is 400 cycle pure sine wave. 
Three—step ladder—type alter 


RADIO CITY PRODUCTS INSTRUMENTS 


Simple operation—only 4 switches 


used. 


that a test ‘‘good 
Counter model 


Portable model, 822F * $45. 50 


Model 322 


DYNOPTIMUM 
TUBE TESTER 


Model 802N 
COMBINATION 


Special noise test for tubes ohms per volt. AC 


1000 DC Milli ter 0 t 
oti $41. 50 woes EC a er J 
decibels 

NET 


TUBE & SET TESTER 


DC Voltmeter 0 to 1000 at 1000 
Voltmeter AR 


Model 668 
VACUUM TUBE VOLT- 
OHM CAPACITY METER 


volts. 


D.B. Meter— VTO direct reading from 0.1 ohm 
8/15/15 to 29/29 to 49/32 to 55 


$59.50 


to a mee. te ry to 1000 
megohms. Capacity 
to 2000 units. NET $73. 01 


PSS SS SS SSS SSS SSS SSS SS SSS SSS SSS SSS SSS SS SSeS SS SS, 


Pee esssseseeeseessesseeeeee 


Dept. 


The New B-45 SIGNAL GENERATOR 


Self-modulated—provides a highly stable 
signal. Generates R.F. frequencies from 150 
Ke. to 50 Mc. on Fundamentals and from 
11 Mc. to 50 Mc. on Harmonics. R.F. is 
obtainable separately or modulated by the 
Audio frequency. Television. AM & FM 
speedily aligned. Modulation accomplished 
by grid-blocking action which effectively 
aligns amplitude and frequency modulation 
as well as television. 

Direct-reading—all calibrations are etched 
on the front panel. 

Complete with shielded test} 75 
lead, self-contained batteries 

and instructions. NET 


zs os 
Vacuum wane Voltmeter ecee 
Oscillos 

A-11 Sin anal, T 





Suserior OF 600 Combination Tube & Set Tester $2. $4 


e Multi-T 
uiti-Tes' hn 


' — 
Sig Gen 
Wheats iene Bridge 
itstone 


rac . 
S00 €! . Shalicross 637 Kelvin Whea' 


Write for our FREE 1947 Catalog—Complete line of test equipment 


C, 6 MURRAY STREET 
NEW YORK 7,N.Y., U.S.A. 


ieee ELECTRONIC & INSTRUMENT CO. 


Cable Address: 


METRONICS 


Phone: BArclay 7-5556 
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STAN-BURN RADIO & ELECTRONICS 


558 CONEY ISLAND AVE., BROOKLYN, N. 
1697 BROADWAY, NEW YORK CITY 


LABORATORY 
CAPACITANCE 
RESISTANCE 
BRIDGE 


With Model 904 C-R Bridge you can 
measure capacitance of any type of con- 
denser - +. air, paper, oil, electrolytic, 
ceramic .... with d.c. operating voltage 
applied during measurement!. Increase 
ur efficiency ... . in finding those 
"intermittents” ‘which cause so much 
«++. in speeding your work and 
ing your profits. Prompt shipment 
C-R Bridge," 90; “Vomax," 
"Sparx," $39.90. 




















| BORTHWEST RADIO & ELECTRONIC SUPPLY CO. 
; 204 S. 10th ST., MINNEAPOLIS 2, MINN. 
With Model 904 C-R Bridge you can 
measure capacitance of any type of con- 
denser ... . air, paper, oil, electrolytic, 
ceramic .... with d.c. operating voltage 
applied during measurement! Increase 
your efficiency .. . . in finding those 
“intermittents" which cause so much 
trouble . . .. in speeding your work and 
increasing your profits. Prompt shipment 
"904 "Sparx," 


C-R Bridge,” $49.90; 
$39.90; "Vomax.” $59.85. 


| 204 /n BRIDGE 














A GERMAN BRAINWAVE 
Use of brain waves to manage an ar- 
tificial leg was the hope of German sci- 
entists, an Air Materiel Command Tech- 
nical Intelligence team learned from 


| questioning the scientists at the Aero- 
| nautical Research Institute of Munich. 


Brain waves are the records of 


| changes in electric potential that accom- 


pany brain activity. Electrical changes 
always accompany nerve impulse. The 
electrical currents are a by-product and 
except from the heart’s surface, are ex- 
tremely weak. Amplifiers are needed to 
detect and measure them. 

The German artificial leg had elec- 
tro-mechanical devices wired to the cut 


| nerve endings in the patient’s stump. 


The German investigators believed that 
galvanic electricity flowing along the 


| nerves would supply the power impulses 


and that these could be controlled men- 
tally, manipulating the leg according 
to the wishes of the owner. The galvan- 
ic electricity is the direct current which 
is a by-product of nerve impulses. 

The amputee would employ varying 
degrees of concentration on the the- 
ory that mental intensity would act like 
a rheostat, controlling the amount of 
nervous electricity and moving the leg 
in the manner desired. 

How the Germans expected these 
weak, microvolt currents to power a leg 
without an unbearably heavy and bulky 
amplifier is not stated in the announce- 
ment made here today. Neither is there 
any mention of how the Germans ex- 
pected to keep the nerve endings in the 
stump from dying and becoming use!ess 
as a source of current. 
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catalog no 


88 The Complete, New 


25th Anniversary Lafayette Catalog 





of Radio and Electronic Equipment 
SPECTACULAR RADIO VALUES! 


— HUNDREDS OF CRITICAL PARTS — 
Choose the parts you want from our com- This valuable 144 page catalog offers you the latest, 
ote By Bone pone largest line of top-quality radio parts, amplifiers, test 
them from this single, dependable source equipment, ham gear, tools, radio sets, phono-radios 
at money-saving prices. Lafayette! and other types of electronic equipment and accesso- 
ries. Page after page of post-war radio developments 
—plus a special bargain section that lists hundreds of 
surplus and standard-make radio and electronic parts 
at slashed-price Lafayette economy. Be one of the first 
5 R.c. * Seis to receive this big, new Lafayette Catalog. It will save 
urselfKif ss of othese’ you time and money. Rush coupon below today for 
nd build 3 your FREE copy! 





RADIO WIRE TELEVISION, INC. 
S—LEA 100 SIXTH AVE., 110 FEDERAL STREET 24 CENTRAL AVENUE, 
ANDARD PART : NEW YORK 13, N. Y. BOSTON 10, MASS. NEWARK 2, N. J. 
st ‘ famous-make r sta, Oe ne ee 


j 8) 
Complete line t of the ts. , 
electronic Cd ee ate \ _ —o LAFAYETTE RADIO, Dept. JK-6 
f 


Included ate ette’s famous 100 Sixth Avenue, New York 13, N. Y. 


are shipPerpat’s Lafay 
Rush my FREE copy of the big, new LAFAYETTE 


der is rec ice. 
‘Super-Speed Service CATALOG. 


wT ttt ttt tt 


MAIL TODAY! —— 
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ONE OF OUR MOST IMPORTANT ANNOUNCEMENTS IN 19 YEARS OF PROVEN LEADERSHIP IN TRAINING PROFESSIONAL RADIO MEN: 


Here itis! 


Your First Practical Step Toward a 
Good Paying Career m TELEVISION 


~ 


CREI introduces a Streamlined — 


Home Study Course 


in Practical 


AVAILABLE NOW—FOR THE FIRST TIME! 


Here’s Your Chance to “‘Get in on the Ground Floor’’ of Television Opportunities 


Don’t say, “I never had a chance!” Prepare NOW for study that covers the entire field of practical TELE- 


the good paying jobs awaiting trained television engi- 
neers and technicians. Be in a position to command a 
“key” job in the growing TELEVISION Industry by 
preparing now with the type of thorough, practical 
TELEVISION Engineering training that the industry 
requires. The new CREI TELEVISION Engineering 


course is (1) A complete well-coordinated course of 


VISION Engineering, (2) Presented in CREI’S pro- 
fessional and proven home study form, (3) Prepared 
by CREI’S experienced staff, based on actual experience 
in our own TELEVISION Studios and Laboratories, 
plus years of close contact with leaders in television de- 
velopment. Here’s your opportunity to be prepared for 


television well ahead of competition, if you start NOW! 


CAPITOL RADIO ENGINEERING INSTITUTE 


16th and Park Road, N. W. Dept. RC-11, Washington 10, D. C. 


PTT tees eeeseeee esses ese sees eee 
CAPITOL RADIO ENGINEERING INSTITUTE RC-1! 
16th and Park Road, N. W., Washington 10, D.C. 

Gentlemen: Please send me complete details describing the new 
CREI home study course in Practical Television Engineering 
I am attaching a brief resume of my experience, education a 
present position 


JUST OFF THE PRESS! 


MAIL COUPON for Complete Free 
Details and Outline of Course 


if you have had professional or amateur radio experience and want 
to prepare for opportunities in TELEVISION, let us prove to you 
we have the training you need to qualify. To help us intelligently 
answer your inquiry—PLEASE STATE BRIEFLY YOUR BACK- 
i a OF EXPERIENCE, EDUCATION AND PRESENT POSI- 


Street 
City 
Occupation 


OI am entitled to training under the G.I 
ease eeeesssssssssssesesessasssasat 


Member of NATIONAL HOME STUDY COUNCIL—NATIONAL COUNCIL of TECHNICAL SCHOOLS—and TELEVISION BROADCASTERS ASSN. 
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ALABAMA 
Decatur 


Radio & Tele. Sup. Co, 
717 Bank St. 
Montgomery 
Teague Hardware Co. 
200 Commerce St. 
Tuscaloosa 
Allen & Jemison Co. 


ARIZONA 
Phoeni: 


iz 
Radio Sogetaities S Appl. Co. 
401 W. Jacks 


ARKANSAS 
Fort Smith 
Packard Radio Co. 
205 Garrison Ave. 
Little Rock 
Sones ye. Sepoly 
West Third 


CALIFORNIA 
Bakersfield 
Bakersfield Radio Supply 
2808 Chester Ave. 
Hollywood 
Yale Radio Electric Ce 
6616 Sunset Bivd. 


b Co. 
American Ave. 
Los Angeles 
General News Agency 
326 West Sth St. 
Papel Bros. 
2639 E. 4th St. 
Radio Television Supply Co. 
S. Figueroa St. 
Oakland 
Electric Supply Co. 
149 ma ha 
Radio 
7415 Ay Arthur Bivd, 
Sacramento 
E. M. Kemp Co. 
1115 R. St. 
San Bernardino 
George H. Bagley Co. 
1216 D St. 
San Diego 
Western Radio & Electric Co. 
San Francisco 
1415 India St. 
Associated Radio Dist. 
1251 Folson St. 
Francisco Radio & Supply Co. 
1284 Market St. 
San Jose 
Frank Quement Wholesale Radio 
156 W. San Fernando St. 
Santa Ana 
Radio & Television Equip. Co. 
207 Oak St. 


COLORADO 
Denver 


McGee Radio & Elect. Co. 
1330 Broadway 
Radio Products Sales Co. 
1237 16th St. 


CONNECTICUT 
Bridgeport 
Coastal Radio Service Co. 
1559 Stratford Ave. 
R. C. Sceli & Co., Ine. 
84 Elm St. 


L. N. Waldhaus 
187 Pequonnock St. 
et 4 
Sceli & Co. 
Si7 y — St. 
New Britain 


United sy Supply 
53 €E. St. 


DISTRICT OF COLUMBIA 

Washington 

Capitol Radio Wholesalers 

2120-14 St.. N.W 

tatgesmmantentions Co. 

2027 Nichols Ave. S.E. 

Kenyon Radio Sueoly Co. 

2214 14th St., 

Sun Radio 

$38 N.W. F St. 


FLORIDA 
Ja-ksonville 
Radio Parts Co. 
712 Main St. . 
Thurow Steasteutere, Ine, 
me Main St 


reer Distributors. Ine. 
20 S. W. 8th Ave. 
Or! :ndo 
Thurow Distributors, Ine. 
31 South Court St. 
Petersburg 
Welch Radlo Supply 
08 9th St. So. 


= 








Tallahassee 
ow Distributors, Ine. 
E. Tennes: 
Suan 
Thurow Distributors, Inc. 
115-117 So. Franklin St. 
West Palm Beach 
Thurow Distributors, Inc. 
209 No. Olive St. 


GEORGIA 
Augusta 


Prestwood Electronics Co. 
727-29 Reynolds St. 
Macon 
Guy White Radio 
654 Mulberry St. 


ILLINOIS 
Danville 
Allen Electric Co. Radio Supply 
109 N. Hazel St. 
Decatur 
York Radio Distributing Co. 
801-805 N. Broadway Se. 
Chicago 
Allied Radio Corp. 
. Jackson Blvd. 


. Jackson Blvd. 
Lake Rad‘o Sales Co. 
615 W. Rardolph St. 
Newark Electric Co. 
3 Madison Ave. 
ot Shack 


601 W. Randolph St. 
oer | Moline 


L. Swanson Radio Laboratory 
933 15th Ave. 


1107 E. Main St 
INDIANA 
Anderson 


Seybert's ae Supply 
19 E. 12th St. 

Evansville 
Castrup’s —-) Sggeties 
1014 W. Frankl 
Montoux Auto . Machine Co. 
517 Locust St. 

Hammond 
Stanton Radio Supply 
521 State St. 

South Bend 
Commercial Sound & Radio Co. 
528 E. Colfax Ave. 


1IOWA 

Burlington 

Union Supply Co. 

4th & Washington Sts. 
Council Bluffs 

World Radio Labs. 
Dubuque 

Boe Distributing Co. 

498 N. Grandview 
Sioux City 


7th St. 
Sioux City Radio & Appliance Co. 
313 Fifth St. 


KANSAS 
Pittsburgh 
Pittsburgh Radio Supply Co. 
103 N. Broadway 
Topeka 
Acme = Supply 
516 Qui St. 
Wichita 
Interstate Distributors, Ine. 
1236 E. Douglas 
Radio Supply, Inc. 
1125-27 E. Douglas 
KENTUCKY 
Lexington 


Kentucky Radio Supply Co. 
519 Georgetown St. 
Radio Covipment Co. 
377 East Main St. 
Louisville 
Peerless Electronic Equipment Co. 
912-914 So. Second St. 
Newport 
yc Distributing Co. 
506 York St. 


LOUISIANA 
Lafayette 


Radio-Electronic Supply 
1419-21 Cameron St. 
Monroe 
Hale & McNeil 
301 Pine St. 








New Orleans 
Radio Parts. 
807 Howard Ave. 
Walther Bros. Co. 
714 Howard Ave. 


MAINE 
Bangor 


Radio Service Laboratory 
45 Haymarket Sa. 
Portland 
Maine Electronic Supply Corp. 
13 Deer St. 


MARYLAND 
Baltimore 


Henry 0. Berman Co., Ine. 

12 E. Lombard St. 

D & H Distributing Co. 

31 E. Lee St. 

Royal Radio 

941 Penna Ave. 

Wholesale Radio Parts Co., Ine. 
311 W. Baltimore St. 


MASSACHUSETTS 
Boston 


Hub Cycle & Radio Co., Ine. 
596 Commonwealth Ave. 
Sager Electrical _Sueoly Co. 
201 Congress St. 
Lawrence 
etry, & Young of Mass., Ine. 
639 Essex St. 
Melrose 
Melrose Sales Co. 
407_ Franklin St. 
woe Bedford 
C. €. Beckman Ca. 
Commercial St. 
Springfield 
Springfield Radio Co., Ine. 
405 Dwight St. 
Worcester 
Radio Eiactrent Sales Co. 
an 


Radio Maintenance Supply Co. 
19-25 Central S$ 


MICHIGAN 
Ann Arbor 
Purchase Radio & Camera Shop 
605 Church St. 
Berkley 
The J. M. Morel Co. 
1949 Woodward Ave. 
Detroit 
M. WN. Duffy & Co, 
2040 Grand ‘River Ave. 
Hershel Radio 
5249 Grand River A Ave. 
Radio Supply & Eng’er’ng Co., Inc. 
_ 129 Selden Ave. 
Flint 
Radio Ls ad Mdse Co. 
508 Cliff 
Shelton Radio & Appliance 
2914 North Saginaw St. 
Jackson 
Fulton Radio Supply Co. 
707 S. Blackstone St. 
Lansing 
Electric Products Sales Co. 
427 E. Michigan Ave. 
Muskegon 
Industal eam Supply Co. 
1839 Pack S$ 
Saginaw 
orm Distributing Co. 
01 E. Genesee Ave. 
Radio Parts Co. 
234 S. Second St. 


MINNESOTA 


uth 
Northwest Radio 
109 E. First St 
situncapette 
Lew Bonn Co. 
1211 LaSalle Ave. So. 
Northern Radio Laboratory 
3927 East Lake St. 
Ron’s Radio Supply 
400! Bryant Ave. So. 


MISSOURI 
Cape Girardeau 
Suedakum Electronic Supply Co. 
902 S. Sprigg St. 
Springfield 
H 


arry Reed Radio & Supply Co. 


833-37 Boonville Ave. 
MONTANA 
Butte 


Geo. Steele & Co. 

126 W. Broadway 
Great Falls 

Geo. Lindgren Co. 

108 Central Avo. 


NEBRASKA 
Omaha 
Alco Radio, Inc. 


411 Cuming St. 
All-State Distributing Co. 
2857 Farnam St. 











Omaha Appliance Co. 
18th & St. Mary's 

Radio Equipment Co. 
2820-22 Farnum St. 


NEW HAMPSHIRE 
Concord 
Evans Radio 
8 N. Main 


NEW JERSEY 
Bridgeton 


Joe's Radio Shop 
67-69 S. Pearl 
Newark 
Radio Wire Television, Ine. 
24 Central Ave. 
Variety Electric Ca 
60! Broad St. 
Passaic 
Nidisco Passale, Ine. 
205 Madison St. 
Red Bank 
Bradieys Radio Service 
Newman Springs Rd. 
Trenton 
Allen EN Hurley 
25 Street 
tari’ . williams 
25 S. Warren St. 


NEW YORK 
Albany 


E. E. Taylor Co. 
465 Central Ave. 
Binghamton 
roome Dist. Co. 
Washington St. 
Brooklyn 
Electronic Equipment Co., Ine, 
1460 Bushwick Ave. 
Green Radio Distributors 
482 Sutter Ave. 
Hornbeam Distributing Co. 
1639 Bedford Ave. 
Buffalo 
Buftale Radio | Supply 
219 E. Genes 
Dymac, Inc. 
2929-31 Malin St. 
Genesee Radio & Parts Co, 
205 E. Genesee St. 
Elmira 
Fred C. Harrison Co. 
108 W. Church St 
Jamaica 
Harrison Radio Corp. 
172-31 Hillside Ave, 
Norman Radio D 
94-29 Merrick Road 
Peerless Radio Dist. Co. 
92-32 Merrick Rd. 
Ragte Dealers’ Service & Supply 


172-34 Jamaica Ave. 
Middletown 
Roskin Bros., be 
23 W. Main St. 
Mount Vernon 
Davis Radio Dist. Co. 
66-70 E. 3rd St. 
New York City 
Federated etenen. Ine. 
80 Park Place 
Grand Central Radio, tne 
124 E. 44th St. 
Harrison Radio Corp. 
12 West Broadway 
aa Radio Co. 
43rd _ St. 
Highbridge Radio Television & 
ppliance Co. 
340 Canal St. 
Niagara Radio Suooly Corp. 
160 Greenwich > 
Radio Wire Television. Ine. 
100 Sixth Ave. 
Poughkeepsie 
Chief Electronics 
104 Main St. 
Rochester 
Masline Radio & Electrie 
Equipment 
192-196 Clinton Ave., N. 
Syracuse 
Broome Dist. Co. 


40 W. Willow 8t 
Watertown 
Beacon ye Ine. 


Westchester Electronic Sup. Co. 
333 Mamaroneck Avo. 


NORTH CAROLINA 

Charlotte 

Henry % Ay & Co., Ine. 

3tt = 
Goldsbor 

Signal Radio Supply 

124 S. James St. 
Wilmington 

Gregory Radio Co. 

223 North 7th St. 
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NORTH DAKOTA 
Fargo 
asic Equipment Co. 
4 2nd Ave. No. 


OHIO 
Cincinnati 
Chambers oy Supply 
Broadw: 


Radio ry ‘Retraction Supply 
1220-6 J nm St. 
Cleveland 
Northern Ohio Labs. 
2073 West 85th St. 
Radio Surplus Co. 
rospect Ave. 
Strong, t Carlisle & Hammond Co. 
2801 St. Clair Ave. 
Winterradio, Inc. 
~ &, W. 25th St. 
Colum 
Electronic Supply Corp. 
219 North 4th St. 
Warren 
a. & yo 


Dayton 
Standard Ratio & Elect. Prods. 
135 E. Second St. 
Siasoncwe 
& R. ew Supply 
156 S. 3rd 
OKLAHOMA 


ly, Ine. 
H chon, Box 597 
OREGON 
land 


Appliance Wholesalers of Oregon 
600 N.W. 4th Ave. 
PENNSYLVANIA 
\Altoona 
Hollenback’s Radio Supply 
2221 8th 


ve. 
Kennedy — Supply 
1500 Fifth Ave. 
Beaver F 
estate — Parts Co. 
1700 7th Ave. 


"jordan Electronic Co. 
201 W. 4th St. 
poe. AK, 
& H. ane Co., Ine. 
311 S. Cameron St. 
Lancaster 
Eshelman Supply Co. 
110 N. Water St. 
Phiedethts 
A.G. Radio Parts Ce. 
3515 N. 17th St. 
Almo Radio Co. 
509 Arch St. 
DEALERS: If 


you 


nm 





rt 


Flanagan .-¥ Cor; 
N.E. Cor. h & Chestnut Sts. 
we &H sporting Goods Co. 
512 Market St. 
Radlo Electronics Service Co. 
Arch Sts. 


Broome Dist. Co. 
26 Lackawanna Ave. 
Sharon 
Heiges Bros., Inc. 
73 Central Way 
ork 

J. R. S. pierre 
646 W. Market St. 


RHODE pan 
Providence 
William Dandreta & Co. 
Regent Ave. 
Powell age Supply 
49 Atwells Ave. 
SOUTH CAROLINA 
Charleston 
Radio Laboratories 
215 King St. 
SOUTH DAKOTA 
Sioux Falls 
Power City Radio Co. 
209 So. First Ave. 


United Woon guewy 
211 W. 10t 
TENNESSEE 
Knoxville 


C. M. McClung & Co. 
— Ave. 
Memp 
sia City Dist. Co. 
5 Ave. 


Frost Electric Ine. 
1922 West End Ave. 


TEXAS 
Amarillo 
Amarillo Electric Co. 
418 W. 10th Ave. 
& R Electronic Co. 
412 W. 10th St. 
as 
All-State Dist. Co. 
2405-07 Ross Ave. 
Southwest Rado Supply 
1820 N. Harwood 
Fort Worth 
Ft. Worth Radio Supply Co. 
1201 Commerce 
The Electronic Equip. Co. 
301 E. Sth St. 
RADIO-CRAF1I 


receiving 


Houston 
R.C. & L.F. Hall 
1015 Caroline St. 
os Radio Products Co. 
1602 McKin 
Laredo 
Radio & Electronics Supply Co, 
1219 Lincoin St. 
Lubbock 
& R. Supply Co., Ine. 
506 Main St. 
Port Avther 
Lapham Radio Co. 
3092 Proctor St. 
San Antonio 
Tom Hopkins Radio 
324 Nacogdoches St. 
R. L. Ross Co. 
118 Seventh St. 
South Texas Radlo Supply Co. 
445 E. Comm 


Tyler 
Radio Service Supply Co. 
111 University Place 
Waco 
The Hargis Co., Inc. 
1305 Austin Ave. 


UTAH 


den 
Ballard & Carter Co. 
203 24th St. 
Salt Lake City 
O’Loughlin’s _ Supply Co. 
113 East Broad 
a Supply ca 
East 4 South 
Standard Supply Co. 
531 So. State St. 


VIRGINIA 

Norfolk 

Ashman Distributing Co. 

807 Granby St. 

Radio Parts Dist. Co. 

128 W. Olney Rd. 

Radio Supply Co. 

711 Granby St. 

em 

Richie Radio Supply 

306 E. Main St. 
Staunton 

Southern Electric Corp. 

14 E. Johnson St. 


WASHINGTON 

Bellingham 

Waitkus Supply Co. 

110 Grand Ave 
Seattle 

Harper-Mege 

960 Republican St. 
Spokane 

Columbia Electric & Mfg. 





P.O. Box 1441 S. 


rleane ask for our 





Co. 
123 Wall St. 


C. & G. Radio Supply Co. 
ie St. Helens Ave. 
. T. Stewart Co. 
43 Broadway 
Wible Radio Supply 
909 Tacoma Ave. 
WEST VIRGINIA 
Clarksburg 
Trenton Radio Co. 
- Pike St. 
East Charleston 
Hicks Radio Supply 
10 Virginia St. 
Parkersburg 
John A. Cox Radio Supplies 
554 7 St. 
Ww. nediing 
General Distributors 
21 10th St. 
WISCONSIN 
Appleton 


Valley Radio Distributors 
518 N. Appleton St. 


Hudson 
. H. Larson Co. 
109 Walnut St. 
Madison 
Satterfield Radio Supply Ine. 
326 orham St. 
Manitowac 
Harris’ 
115 N 
Milwaukee 
Acme Radio Seoply Corp. 
510 N. State 
Central Radio adie Co. 
1723 West Fond Du Lae Ave. 
Taylor Electrie Co. 
™ N. Broadway 


Standard Radio Parts Co. 
1244 State St. 


WYOMING 
Casper 


Golden Power Oil & Supply Co 
260 S. Center 

Cheyenne 
Houge Radio & Supply Co. 
2008 Carey Ave. 


CANADA 
Radio Bang | Co., 
Grd. Floor McLeod Bidg. 
Edmonton, Alberta 
= Supply Co. 

td. 

244 Slater St. 
Ottawa, Ont. 
Hygrade Radio, Ltd. 
673 Homer St. 
Vancouver, B. C. 


Radio Company 
10th St. 


(Ottawa), 


ent Pre 
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HOW DOES THE SIGNAL GET THROUGH? 


HERE is a time in the life of Mr. 

Serviceman when every repair seems 
to settle down to a faulty component or 
broken wire and work loses attraction 
because it offers no new experience. 

Presently a job turns up which with- 
stands all his efforts. Simple as it looks 
the fault persists. Mr. Serviceman, who 
believed that radio had no more prob- 
lems in store for him, puts away test 
leads and soldering iron and starts with 
paper and pencil. 

For instance, a set has a defective 
volume control. Not that it does not 
regulate up to full volume nor is it 
noisy. It simply does not cut out en- 
tirely. In the minimum position, a 
strong signal still comes through, far 
too loud to listen to a local at night. 

Of course, Mr. Serviceman at once 
replaces the volume control with a new 
one. . The fault remains, the new 
volume control does not cut out either. 
Now he checks both volume controls for 
resistance from slider to grounded end, 
in minimum position. It shows zero. As 
a countercheck he grounds the center 
terminal directly. The signal still comes 
through. 

If he thinks the signal passes by 
some obscure way to the grid of the 
first a.f. amplifier tube—he is right. 


48 


Let us consult the diagram of the re- 
ceiver and solve the puzzle. 

Figure 1 shows the volume control 
located in a diode-triode circuit. The 
modulated r.f. voltages developed across 
the if. transformer secondary cause a 
flow of electrons from the cathode to 
the diode plates in the tube on every r.f. 











Fig. |—Components of the mysterious 


circuit. 


half cycle. The electrons charge up 
capacitor C and a potential varying 
with the modulation amplitude appears 
across resistor R. Part of this a.f. volt- 
age is tapped off resistor R and coupled 
to the volume control through capacitor 
C:. The same a. f. voltage exists then 
between the cathode and the tapping 
point B, and between the cathode and 
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the top of the volume control V.C. 
(K-V.C. is equal to K.B.). 

If the slider of the volume control is 
at the top position, all the a.f. voltage 
between point F and cathode is fed to 
the grid. As the slider moves to ground 
less and less of this voltage is tapped 
off and the input drops to zero if the 
slider reaches the “ground” position— 
but only if the ground has the same 
potential as the cathode. Since the cath- 
ode by-pass capacitor Cx has a low re- 
actance at a.f., it puts ground and 
cathode practically at the same po- 
tential. 

Now Mr. Serviceman should guess 
from this what happens if Cx is open. He 
may take the soldering iron again and 
replace the capacitor. A higher capacity 
value would do no harm.— Zygmunt 
Hof. 


Three members of a Nebraska farm 
family, arrested for operating an illegal 
radio station, brought forward the un- 
usual defense that they were using the 
ether to “spread the gospel.” The sta- 
tion, which was heard and located by the 
Federal monitor station at Grand Island, 
July 25, broadcast from 12:15 to 1 p.m. 
daily, carrying religious music, sermons 
and talks against tobacco and alcohol. 
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NEW ARMY MINE DETECTORS! 


RECEIVERS — TRANSMITTERS — COMPONENTS 


MORE SUPER-SPECIAL BUYS!!! 


CATHODE RAY jp 
ee ; , New ARC-5 
TUBES 4 I E: Superhet 
' c= receivers 
B R AN D N iq W | | Tubes (included) 8-12SK7 ; 1-12K8; 1-12SR7; 
1-12AG. Range: (Specify freq. desired) 


ou RS 190-550 Ke ; 1500-3000 Ke; 8-6 Mc; 6-9.1 Mc. 
MADE BY é : 


Power; 24-28 VDC. Complete with remote 
control unit and Dynamotor, 
wonad 3 ee ; and all tubes for only.......... $32.00 
ILLIP 7 " New ARC-5 Transmitters; 25 watts CW; 
New/AN/PRS-1 Mine Detectors 15 watts phone. Tubes (included): 2-1625 ; 
For detecting metallic and non-metallic materials by po meet 1-1626; 1-6200 Ke crystal. Range 
indicating either aural or visual means or both. § (Specify frequency desired): .5-.8 Me; 
SET CONSISTS OF: 8-1.3 Mc; 1.3-2.1 Mc; 3-4 Mc : 4-5.3 Me; 
A. Detector head, antenna and reflector, meter and aH ae 7-9.1 Mec. pommers 24-28 VDC. 
housing (illust.). B. Exploring rod extensions. C. Am- | Modulator unit; (with tubes) 1-1625 ; 
plifier assemb. AM32/PRS-1 complete with tubes. | YR150; 1-12J5. Remote control with 
D. Bag for carrying amplifier on back. E. Headset Less Dyna- 
HS-30-B. F. Carrying case for storage and transporta- 
tion of unit. Operates from two 45v; one 6-volt; one | Transmitter-Dynamotor extra.......... $16 
3-volt battery (batteries not incl.). Worth approxi- 
mately $175. Complete unit with 
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HI-VOLT plate trans- 
former, made by 
Amertran. 1ll5iv - 60 
cycle input. Secondary 
is 6200v - ct - 700 
m.a. Specially priced 








www 


6 Hy. 700 M.A. Choke 


3. 
5. 
4 
5. 
4 
6. 
4 
13. 
8 
1. 
3. 
7. 


wannonsot 


; = ; TRANSMITTING 
861 155.00 oF ee i ? r 

MAGN ON — : 3 = 
Jan. 2532 List 200.00 ‘ : r 4 CONDENSERS 
: “ — , A. Cardwell type TC-300-US. 300 mmf max 


NEW COMPLETE TRANSMIT- $ 50 ; .2” spacing between plates. Ruggedly 
constructed. List value of 
—— TING AND RECEIVING SETS 6822 Sade Gur cor ber oe..... 90-85 
- gna corps ype 


. Johnson type 500D35. Maximum cap. 500 
BC409. Designed for No. 19—Mark I-II-III Tank, made by Zenith & Emer- : ” : co 
115 volts. AC oo, es ym 4 Trans. yt A 807 final, grid = 7 ar -08" spacing, 3500v. 
Ay @'8 Component mod. tel. 2 to 8 meg. cont. var. Includes 80 & 40 m. Lewered te see 
times the price of this § bands. Receiver 6-tube Super-Het. Also included inter- 
unit. Slightly used. com. 8v. 3 control boxes, 3 Comb. head phones & mens : 
Following are a few | mikes; power supply, dynamotor, 12-volts. Ideal for Rae «=«(#HI-VOLT plate trans- 
at items A mobile or marine. Also includes ant., vertemnster, eate- 3 é former: 1% wave recti- 
1—304TL (Eimac). 3—2 mfd. 4,000 W.V.xGE § Ping weight in crates 300 Ibs. (& spare set of tubes) ‘ fication 115v-60c/3200v 
Pyranol ‘condensers. 13200 ‘volt 150 MA power | THESE UNITS ARE NOT KNOCK-DOWN ; @ 160 mils 
ansformer. 1—Variac 5 amps ne dio t i 3 7 
CU 200, 1-8 volt 26 amp. fil: transformer (fo 303 | SETS. THEY ARE COMPLETELY AS. Made by K 
). 1—2.5 vol 1% —_ &,  wemtoe (sees SEMBLED AND READY TO OPERATE! a y enyon 
2 mfd. 1006 o vot co EO | MANY SPARE PARTS INCLUDED. ; $9.95 


NEW USN U H.F. Receiver, from SCR-268. Tunes from 
- ‘ : 201-210 mcs. Has 15 tube superhet circuit 

Superhet ~ rng hrpenapbone 2 ai NAVY MODEL RAK-7 + Uses . ae oy P RF: ‘ 6SKI's in 1 Fr 

et Wi -r.f.; st det; audio; 2 stage design ‘or me, with 2 me band 
=. 2 she wants wae — 1. Rey! cover- SHIP RECEIVER 3) width. ame AY on 155v/60c. New low 

YY c- ese sets are i price. Complete wit 5 
ee oertest — Complete with — 4 oa. Se ee xs 
Audio filter—Noise limiter— os ~ - - 
Precision tuning with a Vernier & . : RANpeers wes Es 
I-F Crystal filter for oe ee seaentee oreo 13 push-to-talk handset with 

3 - in 2 ( 

BC-312, BC-342. Res- ee, 115 volts. Can be battery shen --¥" = PL ss Zz ge 
onant at 470 ke. § operated. Complete with spare parts box $69 50 68 Selling brand $5. 95 
Crystal weighing 73 lbs., spare tubes and inst. book ° new 


included ... $6.95 
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C-D Condenser Special. 4000 mfd @ 30 vde. LARGE stock of 400 cycle fila., plate, H V 
Listed at $13.50 released for ..........-+...++.- 2.40 | scope, etc., transformers. Send for list. 


BX-4 Battery box SEND FOR FLYER 


used with the BC- Al ; q 
Ne Re Ra 1 merchandise guaranteed. Mail orders promptly filled. All prices F.O.B. New York City. 


MICA CONDENSERS 
ae Will hold Send Money Order or Check. Shipping charges sent C. 0. D. Send for Flyers. stud. mtg. (Erie/Cen 
#6 1% volt dry 


25 335 ba 185- 
“ =A 60 
sicee ca; | COMMUNICATIONS EQUIPMENT CO. |=. «'s 

3. 1- . ch -05 
“C batteries Ideal ” - ‘ 


for a portable test 


wie"gi.25 | 191-0 LIBERTY ST., NEW YORK CITY 7, N.Y. | ic. 22 


minimum order $1.00 


TELEPHONE WH 4-7658 ——— 

















SILVER BUTTON 
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PHONO AMPLIFIER 


& Please print a diagram of a phono 
amplifier using a 56 and 2A5. 1 plan to 
use the amplifier with a 250-volt power 
supply.—C.J.M., USN, Great Lakes, Ill. 


56 


MAY BE VARIED ™ 


iMEG 
J 
400V. 
00K 


100K: 20 
37.5k 44 25V. 


poony 








20 = 20K + 
Mt P Wr ~ a 
450V PLATE SUPPLY 250-300V. 


TOFILSS——* 25. f = 
' 








A. The diagram shown is as specified. 
The cathode biasing resistor and con- 
denser may be eliminated by grounding 
the cathode and connecting the return 
side of the grid resistor to 20 volts neg- 
ative bias. The output of the amplifier is 
4.5 watts with cathode bias and 4.8 
watts with fixed bias. 


RECORDING AMPLIFIER 


? I would like a circuit of a recording 
amplifier using a 6SJ7, 6SQ7 and a 
6L6, designed to mix the output of a 
mike and phono pickup. Please include 
inverse feedback from the output stage 
to improve the fidelity. I am planning 
to use a 4-ohm magnetic recording head, 
and would like to have provision made 
for aural and visual monitoring.— 
F.W.H., Philadelphia, Penna. 
































A. A circuit has been drawn to meet 
your needs. Input voltage from the 
phonograph pickup is applied to the grid 
of the 6SQ7 where it is mixed with the 
output of the mike amplifier. A 6E5 is 
added as a visual volume level indica- 
tor. Its grid is connected to the uni- 
versal output transformer secondary, 
the correct tap being found by experi- 
ment. 

Low impedance headphones connect- 
ed across the secondary of the output 
transformer will permit aural monitor- 
ing. The degree of:inverse feedback is 
determined by the value of the feedback 
resistor R. The monitors are connected 
to the tap on the secondary of the out- 
put transformer that will give the prop- 
er monitoring level. 

If the inverse feedback circuit causes 
oscillation, reverse the leads of the out- 
put transformer to change the phase of 
the feed-back voltage. 


The Question Box is again undertaking to answer a limited 
number of questions. Queries will be answered by mail 
and those of general interest will be printed in the maga- 
zine. A fee of 50c will be charged for simple questions re- 
quiring no schematics. Write for estimate on such ques- 


tions as may require diagrams or considerable research. 
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PHONO AMPLIFIER 


eo Kindly print a diagram of a small 
a.c.-d.c. phono amplifier using a 6SF5 
and a 32L7.—P.S.W., Canal Winchester, 
Ohio. 


3217 
6SF5 rT 


° 100K 
PHONO 3 
PICKUP ¢ 
o———_4 \ 


25v. 4K 


=a 

















SW. ot & 
é 4‘ 
I7V.AC/0C a W725v.7 20/50v. 


32L7 = 6SF5 
AAA 


260 40W 





A. The diagram shown has been pre- 
pared for you. The same circuit may be 
used with a 6C5 or 6J5 voltage amplifier 
coupled to 25A7. If the latter tubes are 
used, cathode bias resistors will have 
to be changed to 4000, 6000 and 600 
ohms respectively for 6J5, 6C5 and 25A7. 


PILOT H-11 CONVERSION 


\A7G INSG 


IHSG GT 


CHASSIS” 


385uuf PADDER 
The Pilot H-!1 converted to a 3-way portable. 


MONITOR PHONES 


B PIN JACKS» 





40° ¢ s SPKR 
-|> 
RECORDS SR 











MAGNETIC 
RECORD’G HEAD jow4a 
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Recording amplifier. Universal output trans- 
former permits matching any recording head. 
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AC/DC 


17Z6 


500 


& 

e I have a Pilot Model H-11 battery 
set and would like to add a 117Z6 as¢ 
rectifier to supply A and B voltages. 
—W.R.R., Jamaica, N. Y. 


A. A diagram for converting the Pilot 
to three-way operation is shown. A 
3Q5 has been substituted for the 105 
as it will perform better in an a.c.-de. 
set. A common negative return has beet 
used for general safety when operating 
from an a.c. line. 
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A PRECISION INSTRUMENT 
(Continued from page 19) 








self admirably to extension of its range 
through the “vernier” effect upon P1 of 
adding R4, R4a into circuit to cover 
from 10 to 1000 nf or megohms. 

Voltage for operation of the bridge 
itself is supplied through special trans- 
former T1 connected to the horizontal 
bridge arm junctures. Balance is indi- 
cated by the absence of voltage across 
the vertical bridge arm junctures 
(ground and arm of §1) indicated’ by 
the 6E5 electron-ray tube, with the null 
voltage amplified by the 6SN7GT triode 
to its left in Fig. 1. Indicator sensitivity 
is controlled by potentiometer P2. 

The power transformer provides heat- 
er voltage to the three tubes, and has its 
high voltage secondary connected as a 
whole to the 5Y3GT rectifier tube used 
as a half-wave rectifier. Filtration is a 
simple problem in this type of instru- 
ment, while such use of an essentially 
standard power transformer and recti- 
fier tube permits obtaining something 
over 500 volts d.c. output simply and 
easily. For operation of the amplifier 
and indicator tubes this is cut down to 
200 volts by the voltage divider R10, 
R10a. The full 500 volt d.c. output of 
the power supply appears across extra- 
heavy potentiometer P3, with any panel- 
calibrated portion of this voltage from 
0 to 500 volts obtainable from its arm 
for application to the capacitor—or re- 
sistor—under test through filter resist- 
or R9, PUSH TO POLARIZE button 
switch $4, and isolating-current limit- 
ing resistor R5. C5 through C5df are all 
8 uf, 350 working volt electrolytic capac- 
itors. Cid, C5e and Cdf in series are the 
filter input capacitor of 1050 volts rat- 
ing for the 500 volt circuit voltage—am- 
ple safety indeed against line surges. 
Voltage distribution across them, as 
well as across C5a, C5b and C5c is held 
constant and capacitor life is prolonged 
by shunt resistors R7a, R7b and R10b, 
Rl0c and R10d. 

Switches $2, S2a shift the function of 
the 6E5 indicator tube from that of a 
bridge balance (null) indicator over into 
a two-range milliammeter with resistor 
shunts R11 and R12 yielding 0-10 and 
0-100 ma ranges. The 6E5 connected 
across one or both of these resistors in 
series with the internal d.c. polarizing 
voltage source and the specimen under 
test provides a milliammeter which 
may not be burned out like the ordinary 
meter movement if a _ short-circuited 
condenser is inadvertently tested. 

“Where extremely precise measure- 
ment of the leakage current through ca- 
pacitors under test may be required, a 
more accurate indicator than the 6E5 is 
preferred. The milliammeter in any con- 
ventional volt-ohm-milliammeter may 
be employed for such precise measure- 
ment. It is merely necessary to connect 
such milliammeter between the capaci- 
tor under test and the black jack of the 
bridge. The meter should be short cir- 
cuited for all except leakage current 
measurements, for its resistance can 
upset power measurements.” 
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ANTENNA 
LOOPS 


For battery and midget sets or 
portables. Replaces antenna 


cellent selectivity. Inductance 


sary, permitting removal of 


c16450 


10H 40MA. 
CHOKE | 
Extremely compact | 


higly efficient choke well suited for 


auto radio receivers and AC/ 
radios, Also ex 


cellent filter — 
« receivers and amplifiers. 
for other tig x14’. Unshielded 


strap type mounting. 
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Threaded P 


RADIO 
PARTS 


SETS - AMPLIFIERS 


COMPLETE 
oo} Tele} ae 
or WN etc 


/ Revised! Up-to-the minute! Listing the newest, 
the latest and best in RADIO PARTS, RADIO 
SETS, AMPLIFIERS, AMATEUR GEAR, ELEC- 

/ TRONIC EQUIPMENT, SUPPLIES and ACCES- 
; / SORIES! Hundreds of items for every Radio and 
'/ Electronic need—Condensers, Resistors, Trans- 


™ / formers, Tubes, Test Equipment, Tools and Repair 


; Replacement and Maintenance Parts of every kind. 
/ All standard top quality, nationally famous makes, 
| are fully represented in the great new Concord 


|, Catalog. Complete lines including new and hard-to- 


coil; satisfactory pickup, ex- | | 
slightly higher than neces- |; | 


turns for adjustment. 4%x8". i 


rs. 


ORAT 
LAFAYETTE RADIO CORPORATION 


ATLANTA 3 
265 Peachtree Street 


n. 


get parts and equipment at latest O.P.A. prices or 
lower. Thousands of items—and complete stocks 
ready for immediate shipment from CHICAGO or 
ATLANTA. Your copy of the new Concord Catalog 
is ready now—FREE! Mail the Coupon below. 


SEE... 


Complete showing of ham gear, equipment, 
supplies and accessories for amateurs, engi- 
neers, servicemen, soundmen, retailers. 


SEE... 


the first peacetime Concord line of modern 
Radio Sets and Radio Phonograph Combi- 
nations—featuring a host of new, approved 
post-war developments...richer tone qual- 
ity...super-selective tuning and reception... 
high fidelity...new modern design cabinets. 


\ SEE. e 


the thrilling new MULTIAMP Add-A- 
Unit Amplifiers, an entirely new revolu- 
tionary development in amplifier engi- 
neering with sensational new flexibility, 
power, fidelity and economy—EXCLUS- 
IVE WITH CONCORD! 
All in the new complete Concord 
Catalog ... mail the coupon now. 


Mail This Coupon Now! 


CONCORD RADIO CORPORATION 
901 W. Jackson Blvd. 
Dept. RC-116, Chicago 7, Ill. 


Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 
PN sescenes nedtdeebenseoswecsnenseee ° 


Address 
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A complete line of 


OHMITE 


RESISTORS 








insulated 
Composition Resistors 


4g, 1, 
= 2 Watts 
A new Ohmite re- 
sistor. Tolerance + 
10%, Resistance and 


wattage marked on 

4 every unit. Available 

a from Ohmite 
Distributors. 


BROWN 9DEVIL gilehetetetateeeeeteted 


«Vitreous Enameled Resistors 


10 and 20 Watts 
A favorite with radio 
servicemen. Toler- 
ance +10%. Hard 
vitreous surface pro- 
tects the wire from 
mechanical damage. 
Uniform windin 
prevents “hot spots.” 


DIVIDOHM ener ew ewer eee 


Adjustable Vitreous Enameled 
Resistors 


10 to 200 Watts 


Has a narrow strip of exposed wire 
along one side to provide a contact 
surface for the adjustable lugs. Ideal. 
for quickly securing odd values of 
resistance. Sturdy .. . dependable. 


Send for Catalog No. 18 and new 
Bulletin 127, for full information about 
these and other Ohmite resistors. 


CHMITE MANUFACTURING CO. 
4896 Flournoy St., Chicago 44, U.S.A. 


SOUND SYSTEM IMPROVEMENT 
(Continued from page 21) 

















closure of this type, the back wave of proper size is arrived at, a piece of 
the speaker is added in phase with the wood may be screwed over part of the 
front wave through the port in the port inside the box. The right position 
cabinet, which adds to the acoustic pow-__is where the greatest amplitude appears 
er obtainable at low frequencies. As a_ at 60 cycles. 
matter of fact, the radiation from the The more difficult method is to move 
port exceeds the radiation from the cone’ the back of the baffle in or out of th 
at very low frequencies. This increases box until the desired result is obtained. 
the low-frequency response, extending For the 15 and 18-inch speakers it 
it approximately an octave lower, while would be desirable to use a 30 or 40- 
at the same time more heavily damping cycle source for adjusting the baffle. 
the frequencies above this point. This The source should be a_ high-quality 
tends to smooth out the response from audio oscillator, with low distortion. 
the lower limit up. For AM or shellac pressing reproduc- 
Damping material is placed in the tion, a single speaker with response up 
baffle behind the speaker to absorb the to 5000 or 7500 cycles will be adequate. 
back wave. If this were not done, it For FM or transcription reproduction, 
would reflect from 
the back and cancel 
some of the higher a : + a 
frequencies emerg- | 
ing from the cone. 
This would give 
rise to very uneven 
high-frequency re- 
sponse. The over- 
all effect is an li7V AC 
enormous improve- Fig. 5—Simple bias supply which works from the power transformer. 
ment in the bass 
and a clean highfrequency response. better results can be obtained with a 
The baffle in Photos A and B was dual speaker system, with a small high- 
built for an 18-inch speaker, but this frequency speaker added to extend the 
type of baffle works its wonders on any range of the larger unit. Several co- 
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| size speaker. Fig. 6 gives the dimensions axial units are available, ranging in 


for all standard size speakers. The en- price from $30 to over $250. 

closure should match your individual Photo C shows a Jensen 18-inch low 

speaker. The dimensions given are ap- frequency speaker, a 14-inch speaker 

proximate and there are two ways to and a Jensen C3 tweeter. This com- 

vary the box’s resonant frequency. bination is capable of reproducing the 
The easiest method is to vary the entire range from 30 to over 15,000 

port size by placing a book over part cycles. 

of it while feeding several volts of 60- The best place for a speaker in any 

cycle a.c. into the speaker voice coilfrom room is in a corner facing the longest 

a filament transformer. When the diagonal of the room. In this position 


Photo C—A combination of speakers to provide high fidelity from 30 to 15,000 cycles. 
RADIO-CRAFT for NOVEMBER, 1946 
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the enclosure is best able to match the 
room’s acoustic impedance. Remember 
to place the speaker far enough from 
the turntable so acoustic feedback will 
not occur from mechanical coupling at 
low frequencies. 

Don’t ruin records with worn needles. 
A regular steel needle will play one 
side of a 12-inch dise and should not be 
used further, as it will develop a pro- 
nounced flat spot with a sharp cutting 
edge which will tear up the next record. 


0 
TAKER HOLE 











DIMENSIONS BELOW IN INCHES 





E , @ Ff F 








3 |1/2 AREA OF SPEAKER HOLE "D 


3.5] * 
4 19/16 : iz ia 
16}4.5/5/8 * ” ‘ San 


























Fig. 6—Correct dimensions of speaker baffle 
iThe first column "'S" is diameter of speaker). 


It will also allow the pickup to chatter 
inthe groove, giving rise to a particu- 
larly obnoxious type of distortion. 


a pickup with a built-in permanent 
stylus. The pressure on the record of 


“SS COLUMN SHOW SPEAKER DIAMETERS 


It is a good investment to purchase 


| Harrison Has it! 





these units is usually less than the 
replaceable-needle types. There is much 
less acoustical chatter, the hiss is lower 
and the sapphire stylus is kinder to 
your records. 





HAIRFELT OR 
GLASSWOOL 


ALL STANDARD LINES! 


@ RECEIVERS 


HALLICRAFTERS—HAMMARLU ND— 
NATIONAL—CARDWELL—RME— 
COLLINS—PIERSON 


@ TRANSMITTERS 
TEMCO—HALLICRAFTERS— 
COLLINS—MECK—ABBOTT 


@ TEST EQUIPMENT 
SUPREME—TRIPLETT—WESTON— 
HICKOK—PRECISION—RCA— 
JACKSON—SIMPSON—GE— 
DUMONT—RCP—etc. 


@ AMPLIFIERS 


BOGEN—THORDARSON—MASCO— 
BELL—EASTERN—WEBSTER—etc. 


@ PARTS 


All good makes—Harrison has it! 
Complete stock. 


NOW IN OUR STOCK for 


IMMEDIATE 
DELIVERY 


Get YOURS SOONER! 
Send your order to Harrison, NOW! 


eee 


COAXIAL RELAY 


Constant 52 ohm im- 
pedance. Throws an- 


ROTARY COAXIAL 
COUPLING 

tenna line from receiver 

to transmitter. Handles 


2 

) 

4 

; 52 ohm constant im 
750 watts of RF. Has pedance slip ring coup 
three connectors for ling. Made for Signal 
PL-259 Plugs. 115 Volt Corps by Lapp, to feed 
AC coil. Price Bros. rotary antenna 
model 
6350 ...... ° 
Same, with additional 
NC and NO contacts to 
control receiver, ECO, 
ete. Model 6351 . $8.33 


chined from brass. Cop 
per feed line %” dia 
i 51” long 
sockets at 


each end. HSS 7. 


Coaxial 


~~ 


COAXIAL CABLE 


RG-8/U. 52 Ohm Impedance. FB for feeding beams, 
ete. Handles a KW with high efficiency. New, per- 
fect cables. 


Your assurance of good, usable, guar- @ 


N - - 
{ anteed materials at sensationally low @ 
) prices 


| 
| 
More and more new models are 
3 


Head, 1%” di ma- § . . 
a 7 ’ Instructions and diagrams for easy 


Harrison HAS it! 


. 
eeee e° 
Harrison Setect SurPLus 


- TOP VALUE ALWAYs! 


} Come in and browse through our large 
, HSS Department. ° 


Onenn ~ 


* 
_eoe ° 
RECHARGEABLE POWER PACK @ 


One of the most sen- 
sational HSS values 
ever offered! This @ 
modern, Navy accept- a 
ed pack will save 
space, weight, and 
money. Ideal for port- 
able transmitters, re- 
ceivers, test equip- 
ment, remote controls, e 
ete, 
Only 3 Ib.. 10 oz. @ 
complete! 1%,”x385 "x 
612”. Delivers 135 
volts at 20 ma in con- @ 
tinuous Military duty » 
or 30 ma, or more, in 
intermittent Amateur @ 
service; 6744 volts 
5 to 8 ma; 1.5 fila- 
ment or 6.3 heater, 
bias, and microphone voltages. 
NON-SPILL storage battery can be ree © 
charged over and over for a penny or two. 
Brand new, with fully charged battery, and 


instructions. 
Complete, ready to use $5.50 
e 
BATTERY CHARGER ® 


Noiseless, Selenium rectifier «© 
type, to trickle charge these or 


any other small bat 
$2.97 


BATTERY 
6 volt. 
Fully charged. 


SPARE 
5 
, 


eries 
110 Volt At 


——— eae 


BC-406 15 TUBE UHF RECEIVERS 


Been getting such FB reports from our cus- 
tomers about these swell Signal Corps Radar 
receivers that we just had to get more for & 
you! e 
Six acorn tube RF circuit, tuned to 205 me; 
four IF stages; Thordarson heavy-duty 
power transformer delivering 350 volts at 
145 ma; four choke and oil condenser filters; @ 
115 volt, 60-cycle operation; chassis 10'2”x 
2514” in metal case. Slightly used but fully 
guaranteed. € 


-955, 1— ©@ 


” 


Complete with tubes: 5—954, 1 
6SK7, 2—6SJ7, 2—6N7, 1-—-5T4. 
con- 
version to a hot 10 (‘also 6 and 2) meter 2 
superhet receiver are included. Parts alone @ 
are worth much more than our 


low HSS Price... 


OIL CONDENSERS 


1 mfd, 5000 Volt. With stand e 
off insulators $3.95 fect. 805 
2 d, 1000 Compact § 3E29 (829K) 


HSS TUBES 
Brand new, per 


110-foot length with two 65-foot length with one 


PL-259 coaxial plugs. plug 
Total list price List $22.59 
$3328! «$4.98 | uss $3.45 
Cut to size in one piece within—0% to +20% of 
length ordered. Full measure! 


Jan 
Type Impedance 


round type. Mounts in %” 
hole. FOUR for ...... $2.34 ’ $4.79 
€ 
Certainly! Just @ 


MAIL ORDERS? list everything @ 


you want (items in this ad, or any ad. @ 
‘ magazine, or catalog) and include re- 
mittance. 


Vy 73 de 


Bill Harrison, 


cal 


BACK VIEW BACK 
Suggested placement of sound-absorbing areas. 











Price per foot 
0.D. 1-100’ 100’ andup 
RG-8/U 405” B Ge 
RG-11/U 75 d ie ¢ 
RG-13/U ° i4e 10¢ 
RG-39/U d ile 
RG-58/U 55 Ohms ° Be Se 





W2AVA ® 
In the case of transcriptions, it is 
hecessary to use a light-weight pickup, 
wreferably with sapphire or diamond 
needles. The one greatest cause of sur- 
fae noise on records is dust. They 
should be stored in dustless envelopes. 
If they get dusty, wash them in water. 
el dusting brush, which can be pur- 


chased in any record shop, is a good 
ivestment, 





yr: 
Hz172-3) Hillside Ave.—REpublie 9-4107] “SS 
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for low prices 
and quick delivery 


wc th or 12 V 


500 VDC at 160 MA Mounted on 
box with circuit breakers, relays, 
interference filter and two 10’ 
cables. Army Surplus. 


6.3V. 6A. 110 V-60 cy. Fil Trans 
28V. 2A 110 V-60 cy. Trans. 
30 me Silver “/ ermny boyy 1. . in can . 
N-I-1.F 
"TRANSMITTER & RECEIVER 


A 24 tube unit that may be 
easily converted to 144 mc trans- 
mitter and receiver. Supplied less 
power transformer and tubes. 


Oil filled paper condenser IMFD 600 w.v.d.c .. 
Oil filled paper condenser IMFD 1000 w.v.d.c. . 
Tubes VR 150 

Tubes 955, 9004 

1T4, 304, 384 6SN7, 12H6, 12SH7, 

200 W. 75M ohms Bleeder 

100W 2500 ohms Bleeder Var. 

Johnson 25W proclin sockets, 4 prongs 


3000 WVDC .002 Mica 2.5 rig 300 KC 
20% DEPOSIT WITH i. C.0.D. ORDERS 


HERSHEL RADIO CO. 


6249 GRAND RIVER, DETROIT 8, MICH. 








Headset Headguarters 
CANNON-BALL 


is unusually sensitive. For 

clarity of tone, dependa- 

ble performance, quality 

at a fair price, choose the 

Cannon- Ball Guaranteed 
y Headset you like best. 

Folder R-11 illustrates 
i complete Cannon-Ball line 
We greatly in. Of efficient Headsets. 
—— “Witte 

Cc. F. CANNON COMPANY 

SPRINGWATER, N. Y. 








Sciertifically 
Built 








RADIO-CRAFT PAYS $3 for good Radio 
Cartoon Ideas. Artistic work is not needed— 
just send us a rough sketch or verbal outline. 
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THE TELE-THEATRE 
(Continued from page 13) 





of the actors on the stage of the Theater 


Guild, and showed this performance on 
the television screen of the Broadway 
Theater. This, then, was the first time 
in history that two theatres were con- 
nected together by means of television. 
The results were quite satisfactory. 
What has been done on a small scale 
here, will be done on a tremendous scale 
in the very near future by the instru- 
mentality, which I now term the “Tele- 
Theatre.” 

Imagine a special building, erected 
in the City of New York, for the sole 
purpose of supplying the entire coun- 
try with its daily theatre program— 
not, mind you, motion pictures, which 
are a “canned” product, but an actual 
theatrical performance just as it is 
being produced at the exact time on the 
New York stage. 

In order to do so, I visualize a build- 
ing which will have a series of stages, 
grouped around a central shaft or pit. 
There will be stage 1, stage 2, and as 
many stages as required. The idea of 
the multiplicity of stages is, that I pro- 
pose to move the actors rather than 
move the scenery. At the present time it 
is necessary for the actors to go behind 
or before the curtain, when scenes are 
shifted; which is awkward and always 


takes up an amount of time for which . 





EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. 
Available tapes from beginner's 
alphabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. fh 
Always ready—no QRM. 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher 

literally ‘takes the place of an oper- 

ator-instructor and enables anyone to 

earn and master code without fur- 

ther assistance. Thousands of successful operators have 
‘acquired the code’’ with the Instructograph System 
jrite today for convenient rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC, Chicago 40, II. 


_ AT CAST~A HANDY, 








petiveved at = door. We pay postage. 
tandard authors, new books, popular edi- 
ns, fiction, reference, medical, mechani- 
a yehildren’t 3 books, ete. Guaranteed sav- 
ings. Send for Clarkson’s 1947 catalog. 
FREE = = 
ying = lo 
& stmae ft prob! 
— FAK your ris at Dp em. 
CLARKSON PUBLISHING COMPANY 
1257 So. W: ’ 





RADIO-CRAFT 


the public in the future will not stand 

In the central pit we have the stage 
director at the top of a skeleton steel 
structure with his assistant technical 
directors. Stage No. 1 is lit up and the 
orchestra located immediately beneath 
the director starts to play. Below the « 
chestra are a “battery” of television 
transmitters. Microphones are located 
in the wings in strategic positions. Tele. 
vision transmitters are connected to a 
wire network radiating to all parts of 
the country, just as the wire network 
transmits radio broadcast programs to 
the different radio stations in the coun- 
try now. (Note: This was written before 
the invention of the co-axial cable, which 
probably will be used instead of wire 
lines. H.G.) 

In Boston, Chicago, Atlanta, San 
Francisco, and hundreds of other points, 
we will have local theatres where, for 
50c, audiences are assembled nightly 
to see the latest Broadway production. 
Instead of 1,500 or 1,600 people seeing 
the “Follies,” five or ten million people 
will view them nightly, for one week, or 
for as long a time as the show is put 
on by the producers. Immediately the 
undertaking becomes tremendously lu- 
crative, because millions now support 
a production; whereas before only hun- 
dreds did so, at prices which only the 
rich can afford. 

In the Tele-Theatre, we will, of 
course, have both sight and sound, and 
the audience will actually see and hear 
their favorite actors at the exact time 
when the production is being performed 
in New York. And, of course, it will 
even be possible to have the actors en- 
joy the applause, because microphones 
in the Tele-Theatre will pick up the 
sounds of the appiauding audiences and 
convey the sounds back to New York; 
so the actors will have the satisfaction 
of the applause which is now missing, 
so much to their detriment, in motion 
pictures, 

Naturally, there will be a number of 
Tele-Theatres in the larger cities, all 
supplied by the central theatre in New 
York; so that, if you wish to go out in 
the evening, you need not see a musical 
show if you do not wish to do so. You 
may, instead, see a “comedy” of 
“straight-drama” in another Tele 
Theatre in your own town, because New 
York City will telecast’a multiplicity of 
productions for the same evening. 

I need not mention that the produc- 
tions of the future will be on an unpar- 
alleled and prodigious scale, never ap- 
proached before; for the simple rea 
son that, when millions are to view the 
same performance, naturally it ean be 
ever so much more elaborate. 

And, to satisfy remote points such as 
the West Coast, duplicate performances 
must be put on later in New York, 
account of the difference of time. Thus, 
for instance, a man in San Francisco 
will be seated at 8 o’clock (his time), 





which is 11 pm in New York, when the 
second performance for the West starts. 


for NOVEMBER, 1946 


SP 2 Ce MO MAM Mmem ee ee eS eee 


ont aog 


oOoxwAa on 








action 
issing, 
notion 


iusical 
o. You 
7? or 
Tele- 
e New 
city of 
ng. 
yroduc- 
unpar- 
yer ap- 
le rea- 
iew the 
ean be 


such as 
mances 
ork, 00 
», Thus, 
-ancisco 
; time), 
hen the 
t starts. 


1946 





PORTABLE A. €. 
AMMETER 


Surplus New 


WESTON MODEL 528 


Dual Range 0-3 Amp. and 0-156 Amp. full 
scale for use on any frequency from 25 to 
500 cycles. The ideal instrument for all com- 
mercial, industrial, experimental, home, radio, 
motor and general repair shop testing. Comes 
complete with a genuine leather, plush-lined 
carrying case and a pair of test leads. A very 
convenient pocket sized test meter priced at 
less than 50% of manufacturer’s list. 


Your cost ONLY... .$12.50 


MATCHING METERS 
Surplus—New—Guaranteed 


All meters are white scale in round, flush, 
bakelite cases unless specified otherwise. 
G.E. DO-41, 314” 0-200 microamp movement, 
special scale, with paper V.O.MA scale @ $6.00 
G.E. DO-41, 3%” DC, 500 microamp. mvt., 
scale 20 KV. comp. with paper V-O-M sc $4. 95 
G.E. DO-41, 3”, 1.5 KV comp. with 
1000 r/v ext. prec. aM, $6.95 
G.E, DO-41, 3144”, DC, 2.5 KV comp. with ee 
r/v ext. prec. resist., bl. sc. 6.95 
G.E, DO-53, 314”, DC, square, 15 KV comp. 
with 1000 r/v ext. prec. resist. 16.00 
G.E. DO-41, 3%”, DC, 1 MA, 

. DO-53, 3 C, square, 

ohm resist, ft sc. 

DO-53, 314” 
E. DO-41, 


DC, 25 M 4.50 

” DC, 1 Amp, black scale 33: 00 

A”, DC, 200 Amp, with ext. 

t 12.50 
G.E. AO-22, 314”, AC, 5 Amp. movement, 50 
Ampere scale, comes comp. with ext. current 
trans. By adding primary turns to the “donut” 
trans. the range of the meter can be made 
to 5-10-25&50 Amperes. AC diagram fur- 


G.E. AOQ-22, 9140, AC, 15 volt bk. sc. 
G.E. AO.22, 3 
mtd. on meta 
leads & clips 
G.E. . AC, 150 volts 

G.E. AO- 22, 314”, AC, 150 volts, black scale, 


G.E. AO-25, 3 
G.E, AO-22, 2 
G.E. DO-46, 3 


3 0 
AC, 50 volts at 1000 cycles 
angle bracket with 6’ Tyrex 


4.5 
”, AC, sq. case, 150 volts. $5. 30 
AG, 300 voits $8. 

”* 400 Microamp 3 Volt AC 
mvt, self-contained rectifier, special scale $5.50 


Add sufficient money on parcel post 
orders, excess will be refunded. 


MARITIME SWITCHBOARD 


Worth 4-8217 





336 Canal Street New York 13, N. Y. 
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THE POSTWAR RADIOS 
(Continued from page 30) 











GT power amplifier stage, which drives 
a 4-inch PM speaker. 

The rectifier is a 35Z5-GT connected 
in a conventional -half wave circuit 
working into an R-C filter consisting of 
a 2200-ohm resistor and the 70-uf ca- 
pacitor. 

The tuning knob, *4-inch in diameter, 
is too small for tuning in any but local 
stations. These cannot be selected with 
a great degree of accuracy on the tun- 
ing dial calibrated at 55, 65, 80, 100, 
130, 150 and 160. In each case, the 
last zero has been omitted so that 130 
on the dial indicates the correct set- 
ting for receiving a station on 1300 kc. 





HOME 
INTERCOMMUNICATOR 


Continued from page 17) 














| leads of T1, however, is inserted a re- 
| sistor R6, and the by-passing switch S1 
| and one pair of relay contacts. S6 and 

another pair of relay contacts open or 
close the power supply B-minus connec- 
| tion to ground. When S1 and S6 and 
both circuits of the d.p.s.t. relay are 
open, the plate voltage on the tubes is 
removed and the filament voltage is cut 
down to approximately half normal 
value. This is the standby condition, and 
allows almost instantaneous use of the 
amplifier, but conserves tube life when 
idling. Using a 800-ohm resistor for R6, 
the idling filament voltage will be 
about 3.4 volts. R6 is a 20-watt wire- 
wound unit. This results in a warm-up 
period from idle condition to full gain 
of approximately five seconds. This 
waiting time, starting from cold tubes 
of the type described, is longer than fif- 
teen seconds. Placing R6 in the trans- 
former primary, rather than the proper 
value in the filament leads, avoids ex- 
cessive heating of T1 under continuous 
operation, and eliminates all transform- 
er hum while idling. (Transformer hum, 

(Continued on page 69) 





| An interior view of one of the substations. 
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the other end was stretched back and 
forth. Too great an increase in control 
will produce a thin, watery image; too 
low a setting will give a relatively 
dark image with little variation in light 
values. 


AUTOMATIC GAIN CONTROL 


In. addition to the manual contrast 
control, many receivers incorporate au- 
tomatic gain control. Its counterpart in 
present broadcast receivers, is a.v.c.; 
unlike conventional receivers, however, 
a.g.c. and the contrast control are al- 
most invariably linked into one circuit 
in controlling the gain of the video if. 
stages. In addition, the problem of us- 
ing the average level of the incoming 
signal to obtain the required biasing 
voltage for the a.g.c. is entirely different 
than what is encountered with a.v.c. 
To understand why, let us compare the 
signals of a sound broadcast with those 
transmitted for television. In the sound 
broadcast Fig 3, we see that the recti- 


VIDEO LF. — 


+4 2m I853 


$44.7, 


4.7K 





= CONTRAST CONT. 
Fig. 2—A simple method of contrast oontedl. 


fied voltage consists essentially of two 
parts—the audio component and the 
d.c. component derived from the car- 
rier. The d.c. voltage thus derived 
serves as the a.v.c. bias. (We are ignor- 
ing the i.f. ripple because this is always 
by-passed around the load resistor.) 

But now examine the television car- 
rier and its rectified voltage, shown in 
Fig. 4. This contains an a.c. (or vary- 
ing) video voltage, an average d.c. volt- 
age due to the rectification of the car- 
rier (similar to the d.c. voltage men- 
tioned above) and one additional com- 
ponent. It is this additional component 
that prevents us from using the aver- 
age d.c. voltage just mentioned. And, 
strange as it may appear, this addition- 
al voltage is also d.c. in nature. 

To determine the need for the latter 
component, let us briefly analyze any 
scene to be televised. In Fig. 5 we have 
two identical varying video voltages ob- 
tained from one line of an image 
scanned by the television camera. Note, 
however, that in Fig. 5-a the average 
value of :the camera signal is low 
while in Fig. 5-b the average value is 
higher. In terms of the scene, this dif- 
ference in average voltage level denotes 
that both scenes have the same actors, 
objects and scenery, but that one pos- 
sesses a greater background or average 
illumination than the other. The scene 
with the greater illumination is repre- 
sented by Fig. 5-a because with negative 
transmission, the brightest scenes have 
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the lowest voltages. The engineer at the 
studio control panel regulates the aver- 
age illumination of the video signal 
in accordance with the script—by rais- 
ing or lowering the average level of the 
video voltages generated by the scan- 
ning beam. He does this by inserting a 
d.c. voltage. The full video signal, then, 
contains the a.c. component and an in- 
serted d.c. component. The word insert- 
ed is used because this value is general- 
ly adjusted by a human element, the 
engineer. 

The video signal, in this form, modv- 
lates the carrier and is transmitted. 
Upon demodulation in the receiver, both 
these components reappear, together 
with an average d.c. value due to the 
carrier. The inserted d.c. voltage, acting 
with the average d.c. voltage from the 
carrier, makes it impossible to utilize 
this latter voltage for gain control, as 
with a.v.c. The inserted d.c. compo- 
nent varies with each scene and if we 
used it for a.g.c. the gain would fluc- 
tuate accordingly. 


CONTROL FOR THE GAIN CONTROL 


The source for the regulatory a.g.c. 
voltage lies in the level of the synchro- 
nizing pulses, since it is current practice 
to raise each pulse to the same ampli- 
tude. As long as a carrier retains a fixed 
strength, the synchronizing pulses will 
attain the same level. Should the car- 
rier amplitude decrease, due perhaps 
to atmospheric conditions in the path 
of transmission, then the strength of 
each pulse will likewise decrease. Here, 
then, is an excellent indication of 
changes in carrier amplitude. In con- 
junction with a relatively simple di- 
ode detector, the corresponding a.g.c. 
voltage may be readily produced. 

The a.g.c. circuit, shown in Fig. 6, is 
employed in several G.E. sets. One half 
of the 6H6 is used for the video detector, 
the other half for a.g.c. In the a.g.c. cir- 
cuit, we find R1, R2, R3, R4, and R5 
with the 0.05-uf condenser connected 
between R4 and R5. Since the detector 
half of the 6H6 does not enter into the 
operation of the gain control circuit, it 
will be disregarded. 


AUDIO MODULATION 


VERAGE DC VOLTAGE 
DUE TO CARRIER CAV.C) 


SAME AUDIO MOD. 


‘AVERAGE DC VOLTAGE 
DUE TO CARRIER CAV.C) 


Fig. 3—Audio and d.c. components in carrier. 


The modulated video signal is applied 
to the plate and cathode of the diode, and 
current, flows whenever the plate be 
comes positive. The path of the current 
is from cathode to plate through R4, R2, 

(Continued on page 68) 
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UNIVERSAL 1-KW AMPLIFIER 
(Continued from page 22) 











the instability in high-power beam 
tetrode and pentode r.f. amplifiers may 
be due to electrostatic coupling between 
the grid and plate tank tuning condens- 
ers as well as electromagnetic coupling 
between the two tank coils. This point 
is frequently overlooked and many ama- 
teurs construct amplifiers in which only 
a few inches separate the “hot” tank 
condenser plates of the two circuits. 
When the grid tank condenser was 
placed under the chassis, all troubles 
from oscillation when using the 4-125As 
and the HK-257Bs disappeared in spite 
of the fact that the grid coil is unshield- 
ed. This arrangement also allows more 
room on top of the chassis for physical- 
ly larger tubes such as the RCA 810 or 
Taylor T125. 

Both the grid and plate coils are of 
the Barker and Williamson swinging- 
link type. Variable-coupling coils in both 
the input and output circuits of the am- 
plifier give the unit extreme flexibility 
and permit the use of almost any exciter 
which will supply the minimum grid 
power requirements. The plate coil is a 
HD type conservatively rated at 1,000 
watts; the grid coil is rated at 75 watts. 
The swinging link assembly is construct- 
ed as an integral part of the jack bar. 
When changing bands it is only neces- 
sary to remove and insert the plate coil 
—the swinging link coil is not disturbed. 
The adjustable grid coil link is con- 
structed as a part of the plug-in grid 
coil assembly. In this unit, the link is 
removed with the coil when it is desired 
to operate on another frequency band. 
The grid condenser is a two-section type 
of 105 uuf per section maximum capaci- 
ty, spacing 0.045 inch, peak voltage rat- 
ing 2,000 volts. The plate condenser is 
also a two-section transmitting type of 
99 nuf per section maximtm capacity, 
spacing 0.175 inch, peak voltage rating 
7,000 volts. 


THE METERING SYSTEM 

The milliammeter on the front panel 
is a 0-50 ma d.c. 3% inch General Elec- 
tric type and was obtained from war 
surplus stock. It is connected into grid 
and plate circuits by means of the flex- 
ible coaxial lead and phone plug and 
the two jacks along the left bottom of 
the panel. When the plug is inserted into 
the jack at the right nearest the small 
tuning dial, the meter reads directly 
from the scale and indicates grid cur- 
rent. With the plug inserted into the 
jack at the left, the meter indicates plate 
current (or in this unit, the combined 
plate and screen currents) and the 
scale readings are multiplied by ten. 
This is accomplished by placing a suita- 
ble shunt across the plate current jack 
terminals which automatically converts 
the 0-50 milliammeter into a 0-500 mil- 
liammeter. About 1.8 ohms of Advance 
wire are needed. Adjust till meter reads 
500 ma full-scale when compared with 
a standard meter. 

The large four-inch dial is the plate 
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tank tuning control; the small dial is 
the grid tank tuning control. 


TUNING-UP PROCESS 


Adjustment and operation of the am- 
plifier is simplicity itself. The unit 
should be perfectly stable and free from 
spurious radiations or parasitics if the 
layout shown in the photographs and 
drawings is duplicated. To place the am- 
plifier in operation: 

1. Put the two 4-125A tubes in their 
sockets and connect the primary of the 
filament transformer to the 110 volts, 
60 cycles a.c. line. Using a good quality 
a.c. voltmeter, with a scale of not over 
25 volts, check the filament voltage of 
each tube in turn right at the filament 
terminals of the tube socket. If tn fila- 
ment voltage is high or low, as com- 
pared with the manufacturer’s specifi- 
cations, take steps to correct the con- 
dition. The use of a Variac or other 
voltage-adjusting device is a practical 
necessity when working with expensive 
transmitting tubes. The tubes not only 
will last much longer when operated at 
the proper filament voltage, but better 
r.f. efficiency will be obtained. 

2. With a co-axial line or twisted pair, 
connect the output link of your exciter 
to the adjustable link of the amplifier 
grid coil. Adjust the grid coil link for 
minimum coupling. Do not apply plate 
and screen voltage. Insert the milliam- 
meter plug into the jack at the right. 
Connect the proper fixed bias voltage in 
series with the grid return as shown in 
the schematic diagram. 


3. Apply r.f. excitation to the grid 
circuit link coil. Rotate the grid tank 
tuning dial and watch the milliammeter. 
Grid current will be indicated when the 
grid tuning control is adjusted to 
resonance with the excitation frequency. 
If no grid current or too low a grid 
current reading is obtained at resonance, 
move the link toward the center of the 
coil and carefully retune the grid cir- 
cuit for maximum grid current indica- 
tion. When the grid current is of the 
value specified for the plate voltage in 
use, carefully “peak” the grid tuning 
control and leave it alone. NOTE: Un- 
less the r.f. driver stage regulation is 
very good, the grid current will drop 
slightly after the plate and screen volt- 
ages are applied. After the amplifier 
is in operation, the link coil may be re- 
adjusted to give proper grid current 
reading with the plate and screen volt- 
ages applied. 

4, Leave the grid circuit alone. Re- 
move the plug from the grid current 
jack and insert it into the plate current 
jack. Connect a 110 volt, 100- to 200- 
watt lamp across the terminals of the 
plate circuit swinging link coil to act 
as a dummy antenna. The plate voltage 
should be reduced to approximately 
1,000 to 1,500 volts for the preliminary 
tune-up procedure. This may be accom- 


(Continued on page 71) 
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control mechanism. However, d.c. cannot be con- 
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SERVICING MOVIE SOUND 
(Continued from page 24) 











this adjustment may be made by run- 
ning any film with sound recording and 
adjusting so that frame line flutter 
will be heard at one extreme and sprock- 
et hole hum at the other. The roller 
should be centered between the two in 
the manner described above. 

All pad rollers (Fig. 2) should be ad- 
justed so there will be a clearance equal 
to two thicknesses of film between them 
and the sprockets on which they run. 

The sprocket teeth should be inspect- 
ed and the sprocket replaced if they 
show signs of wear. Since the sprocket 
teeth wear on only one side it is often 
possible to reverse the sprocket end 
for end, which places the opposite side 
of the teeth against the film while pull- 
ing, thus increasing the useful life of 
the sprocket. 

(A second article will appear in an early issue) 


FM radio is in a quandary in which 
many stations are transmitting their 
full allotted time to audiences which 
approach the vanishing point, said T. R. 
Kennedy of The New York Times last 
month. Cause of the paradox is the 
“moving upstairs” of the transmitters, 
pursuant to FCC order, while most of 
the present receivers receive only low- 
frequency FM transmissions. 
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Send your QSL or SWL card to 
W 8-E-S-N, Lee R. Kemberling, 
Sales Manager, for the latest Ham 


28.40 
58.50 
59.85 


6.95 
6.95 








Bargain Bulletin. 





SOUND EQUIP. CO., Dept. 


SII-913 JEFFERSON AVE.. TOLEDO 2, OHIO 


RADIO-CRAFT for 





NOVEMBER, 





easier! 


FASTER. ' 
BETTER. 




















As MODERN as 4 wheel hydraulic brakes—compared to the old 


mechanical brakes. 


VERTROD'S—20 model's cover all wave reception... 
FM—AM and Television. 


VERTROD—vertical mode's beautify buildings — eliminate poles— 
insulators—filters—lightning arrester—climbing. 


VERTROD—the most scientific antenna yet evolved. 


The VERTROD way (with patented features) is the 
MODERN way. At most radio shops. Write for folder 411 


VERTROD CORPORATION 


60 EAST 42nd STREET 


NEW YORK 17, N. Y.. 


A LABORATORY QUALITY 
Loh Yo | fhe} tee) -) 3 
For the Service Man... 


Portable, sturdy, compact—the 
CRO-SA is an ideal unit for rapid, 
accurate, high quality service work. 
Check the utility and features 
which you have always wanted in 
the instrument on your bench. 


@ For better laboratory and production 
testing... 

@ For routine Service work ... 

@ For studying any variable which may 
be translated into electrical potentials 
by means of associated apparatus... 

@ Designed with tubes for maximum am- 
plification with minimum noise . . . 

@ Exceptionally stable trace even under 
adverse power line variations ... 


@ Frequency response—essentially fict 
from 20 cycles to 350 KC... 


@ Completely self-contained ... 


Write to General Electric Company, 
Electronics Department SRC-6407, 
Syracuse 1, New York. 


GENERAL 


1946 


“ }* & 
Stapesc ge » j 
®t 
re 
‘ fa — 
Het bs f . 
7. A’ 


2. . 


CRO-5A 


ELECTRIC 








LET THIS “AUTOMATIC TEACHER” 


show you exactly how to repair over 


4800 RADIO MODELS 


equipment ! 


without expensive test 


SAVE TIME-SAVE MONEY! 


Ghirardi’s RADIO TROUBLESHOOTER’S 
HANDBOOK is the ideal manual to show you 
exactly how to repair radios at home in spare 
time—quickly and without a lot of previous 
experience or costly test equipment. It con- 
tains MORE THAN 4 POUNDS OF FACTUAL, 
time-saving, money-making repair data for re- 
pairing all models and makes of radios better, 
faster and more profitably than you may have 
thought possible! 


NOT A “STUDY’’ BOOK 


RADIO TROUBLESHOOTER’S HANDBOOK 
—- easily pay for itself the first time you use 

You don’t have to study it. Simply look up 
a make, model, and trouble symptom of the 
Radio you want to repair and go to work. No 
lost time! Clear instructions tell exactly what 
the trouble is likely to be—EXACTLY how to 
fix it. Actually, this big 744-page manual-size 
HANDBOOK brings you factual, specific repair 
data for the common troubles that occur in 
practically every radio in use today—for over 
4800 most popular models of Home and Auto- 
radio receivers and Automatic Record Changers 
of 202 manufacturers! In addition, there are 
hundreds of pages of helpful repair charts, tube 
charts, data on tuning alignment, transformer 
troubles, tube and parts substitution, etc., etce.— 
all + only $5 ($5.50 foreign) on an UNRE- 
SERV 5-DAY MONEY- 
BACK GUARANTEE! 


Get a Complete RADIO-ELECTRONIC 
SERVICE EDUCATION 


el ee Me 


TEST INSTRUMENTS—TROUBLESHOOTING 


REPAIR A. A. Ghirardi’s 


iceman—bar 


big 1300-page MODERN 


RADIO SERVICING is the finest, most com- 
plete instruction book on Radio-Electronic service work for 
either the novice or the professional Radio-Electronic serv- 


Read 


none! 


from the beginning, it is a COM- 


PLETE COURSE IN SERVICING by the most modern 


methods. 


Used for 


reference, it is an invaluable means of 


brushing up on any servicing problems that puzzle you. 
Gives complete information on all essential service instru- 

ment types; how they work (with wiring diagrams), when 

and why to use them; how to build your own; preliminary 


trouble checks; 


5-DAY MONEY-BACK GUARANTEE 


MURRAY HILL BOOKS, Inc. 


Dept. RC-116, 232 Madison Ave., New York 16, 


Enclosed find $ 


U.S.A 
I m return the 
money back. 


0 MODERN RABIC. —— 
$S ($5.50 foreign) 


$. for books checked, 
only) for this ‘amount plus postage. If not fu 
books at the end of 5 days 


NDBOOK $S 


($10.50 foreign) 


md Dist. No 


(Please print or write plainly) 


and receive 


circuit 


N. Y. 


or 0 send C,. (in 


lly satiste ~ eae 
my 


Oo pt 2 TROUBLESHOOTER 


's 
($5.50 foreign) 


© Special MONEY-SAVING COMBINATION 
Both big books for only $9.50 


“BORROW THESE BOOK 


and 


parts analysis; parts repair, 
replacement, substitution; 
secure radio troubles; 
and neutralizing; interference 
reduction—and hundreds of 
other subjects including How to 
Start and Operate a Successful 
Radio-Electronie Service Busi- 
ness. 706 self-testing review 
questions help you check your 
progress EVERY STEP OF 
THE WAY. Only $5 complete 
($5.50 foreign). 


MONEY-SAVING OFFER! 


While the present limited supply 
lasts you can get BOTH big 
books—radio’s most famous com- 
plete Modern Service library total- 
ing over 2040 pages—at a bargain 
combination price. See coupon. 


for S full days. Money re- 
funded if you don’t like them! 


aligning 
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(Continued from page 32) 











Station Location and Schedule 











XEBT 
CFCX 
HPSK 
VESA) 
ZRH 


GRB 
CiCX 


HJCX 
XEUW 
FZ 


mentee CITY, MEXICO; 8:45 am: 
12 


MONTREAL, CANADA; 7 
11:15 pm. 
—— —, Tamte 3; 


7 
EDMONTON, CANADA; midénigh: 


JOHANNESBURG, SOUTH AFRICA; 
300 te 2 om except Saturdays 
LONDON: ENGLA 
SYDNEY, NOVA SCOTIA; 5 
sdcork 
GOTA, COLOMBIA; 7 to 8 : 
2 te 11:15 pm. 
VERA CRUZ, MEXICO; 7 am to 


12:45 am. 
FRENCH EQUA. 
Mia 


sm 


BRAZZAVILLE, 
TO AFRICA; 4 to 8 pm: 
:30 am 
IRF —_—e 7 to 8:15 am; 12 
mosco §.S.R.; 5:45 to 9:30 
saenaecubi SOUTH AFRICA: 


CALGARY, CANADA? 7:30 am t 
am. 

PANAMA CITY, PANAMA; 6 to 1! 
m. 

BERLIN, GERMANY; 2 te 3 am; 


ENGLAND 
PRAGUE, CZECHOSLOVAKIA; 


BOSTON, MASS.; Contrat Ameri 

8:30 pm to 
ALGIERS, ALGERIA: 
RANGOON, BURMA; 


HAVANA ~ CUBA: 8 am to 11 pu. 
TAMPICO, MEXICO; 7:45 am 


12:45 

NEW YORK gasvs 
6:30 pm to 

LONDON, ENGLAND: Sw Amer 
ican beam, 

ey SPANISH: \MoROCCO: 


6:15 
TORONTO. “CANADA; 


a midnig 

CINCINNATI, ‘OHIO: South American 
beam 30 pm to 1215 em. 

VANCOUVER, CANADA; 8:30 am to 


LON DON, ENGLAND. 
BUENOS AIRES, 4 ewe 


$s 7:5 
; 11:30 am to 1:30 pm; 


pm. 
MONTREAL, CANADA; 


1] pm. 
PEIPING, CHINA; 4 to 11 
SAO PAULO, BRAZI L; 4:30" ‘to 10 


DELHI, INDIA; 8:30 to 10 pm. 
PORTALESS. BRAZIL; 3:30 to 6:15 
_ Mondays; 3:30 to 8:35 pm other 


LONDON, yy Near Ses 
peome , 11 pm to 12:3 om: Itatian 
eam, 11 pm to 12:3 
NEW YORK CITY; “Europea beam, 
midnight to 3:15 
ONOLULU, HAWAII; Orienta 


beam. 4 to 9: 
sve. city, * PANAMA; 7 am to 
LONDON, ENGLA 
er pel I satan MEXICO: 3 pm to 


WALIFAX, NOVA SCOTIA; 7 am to 


HAVANA. CUBA; 
seve. Fis ISLANDS: 
5 am; other days 
MILAN, iTALY; 11:30 am to 4 


MEDELLIN, COLOMBIA; 4 to 10 


pm 

LONDON. ENGLAND. 
WINN'PEG, CANADA; 9 te 11 pn 
BELGRADE, YUGOSLAVIA: 1 to | 
pm 


am, 
12 "30 te 
Mexican beam 


evenings 


to 8:30 
4 to 16 


7:30 am to 








ob- | 








RESISTORS IS 
OUR BUSINESS 


Which means that your orders for 


1/2—1—2 Watt 
CARBON & WIRE-WOUND 


RESISTORS 


Will be filled from stock 
The same day we receive them 
That’s a fact! 


LEGRI S company 


846 Amsterdam Ave., New York 25, N. Y. 
Phone: ACademy 2-0018 




















for 


NOVEMBER, 














Freq. Station Location and Schedule | 










6155 EQB TEHERAN, IRAN: 9 am to 2:30 pm; | : | 
8 to 8:36 | 4 
6.155 TIRH SAN 108E, “COSTA RICA; 9:30 pm | 





6.155 CS2WD LISBON. PORTUGAL: 4:30 to 7 pm. | 
6.160 HICD BOGOTA, COLOMBIA 7 am to 8 | 





am, to 20 pm 
6.160 MUNICH, GERMANY: midnight to | 











VANCOUVER, CANADA; 6 am to 3 












LONDON. ENGLAND. 
3165 HHCM PORT-AU.- PRINCE. HAITI: 5 to s:30 
am > to 9 pr 
6.165 HER3 BERNE, SWITZERLAND: S230 2 10 | 
pm 
180 LRM MENDOZA, ARGENTINA; 5:15 to 10 


most famous teacher 
6198 HICT BOcOTA, “covomera; evenings till 





30 
6200 YV6RD CIUDAD. “BOLIVAR, VENEZUELA; 





4205 FKBAA NOUMEA, NEW CALEDONIA; 2:30 












6.230 moscow, v. s. s. Ls, noon to 6:25 | COURSE book can teach you basic Radio-Electronics quicker, 
. easier and AT LESS COST than any other book or course. 
6235 WROZ LA "GEIBA, WoNDdURAS: 7:30 to 10 | 1'l] PROVE it gives exactly the training you need to learn 
6.240 HICF BOGOTA, COLOMBIA: 5 to 11 pm. | Radio-Electronies RIGHT. And I'll PROVE you'll be pleas- 
6.243 HIIN CIUDAD TRUJILLO, DOMINICAN | antly surprised how quickly it helps you understand subjects 
5.280 HCJB quire. wet pon: oe ae ed nap ag | “?—F seem - — ee Sestenam. 
6315 HII iuD Mail the coupon today. you're not more than satisfiec D 
4330 po REPUBLIC: 1 i293 Dominican reading the COURSE for 5 full days, send it back. EVERY FOR THE COMPLETE 
6345 HEI2 BERNE, "SWITZERLAND: rr tO to | CENT of your money: will be cheerfully refunded. No ques- 
) ; 6:20 t 





07 am: 1 to 5:15 | tions will be asked. You cannot 




















345 C SANTIAGO, CUBA; 4 to 11 pm. 

6357 HRP _ PEDRO SULA, HONDURAS; 6 
7:30 a ORTUSAL 10:30 pm. 

4370 CS LISBON. PoRTU GAL; 3:30 to 7 pm. 

6455 COHI ba + A'CLARA, CUBA; 7 am to i 





GUATEMALA ciTy. GUATEMALA; 


4 to 10:30 , . 
£510 CP40 COCHABAMBA, BOLIVIA; 7:30 to 
GUATEMALA ciTY. quannmenna | 

° 


_ 
PMA . NETHERLAND IN- 






















































































DIES; 5:30 to 9:30 am 
an 4715 ZLT7 Oe ots NEW ZEALAND; 
to jJvT TOKio, JAPAN: ‘to U at 2 to 8 | 
‘ £760 YNDS MANAGUA. wicanacua: 8 to 10} OUT OF RADIO 
te am; 5 to am. | 
o 6770 CP49 LA PAZ, "BOLIVIA: 7 to 9 am; 11 | 
am to noon; 0 to 9 pm. | 
» (Continued on page 62) M EN SA : D = _ (As proved by 
to - actual survey) 
| 
- Production of electricity from atomic e + J 
} . ° ° A 
piles is expected within the next er e bY f e ay to 
15 eighteen months, scientists of the Oak | ¢ m ; 
- Ridge Laboratories state. Electricity | j Learn Radio RIG 4 Y i ’ 
bast will be produced for experimental pur- Cc UR E I e 
rt 1 t lb 472 date-pocked 
poses on not on a commercia asis, po poges . ‘ 
a0, y ah 508 ous Uiecwatete Ghirardi’s RADIO COURSE book is more widely used 
P 856 self-test review questions that for home study, by U.S. Signal Corps and Navy Schools 
~_ make self-checking easy and by more schools and colleges than any other book of 
a to , its kind. Also, it is more widely endorsed by the very men 
who are engaged in radio work for a living. On an actual 
, survey among 817 radio leaders, 724 of them—9 OUT OF 
ed Hy 10!—picked Ghirardi’s famous training as their first choice 
— | 10 tb, Radio Parts Assortment —AT ANY PRICE! And remember, these men are tops in 
; | . ° P GHIRARDI the fields of radio-electronic servicing, aviation radio, broad- 
m | A “find” for the radio serviceman. casting, engineering, designing and instructing! 
8 | * No matter what phase of Radio-Electronics you plan to 
"43 | Hundreds of valuable radio parts, EXPLAINS EVERY DETAIL enter, you'll need the basic training this famous course 
] including coils, resistors, trimmer gives you FIRST! And, this most complete training on the 
10:3 i d CLEARLY AS A-B-C market comes to you all in one convenient big, handsomely 
|) condensers, lugs, transformers, bound book. Starting with Basic Electricity, it takes you 
| 1 EVERYTHING ABOUT RADIO, SOUND, step by step through the entire field. Everything is mad 
| sw ; , 
pg j itches, hardware, etc. ELBCERIC art SC IBONICS: i crystal clear. You go ahead as fast as spare reading time 
p é | roadcasting Systems; Sounc peech an : rad any . 7 @ 
i . A, “- : permits. No lessons to wait for. Many students have com 
Only tee Sa Pile ateg rity $2.95 Electrical’ Ualts; ‘Onn eg BY pleted it in a few weeks—and an amazingly high per 
Write for radio parts circular Electrical Circuits; Batteries: Electro-mag centage of them are now successful Radio-Electroni 
netism; Electro-magnetic Induction; Induct- experts ! 
| RANDOLPH RADIO STORES — and Dadenters; Capecttanse = — The complete cost is only $5 postpaid. Actually you don't 
| densers; Alternating Current Circuits; Elec- isk a cent! Our 5-Day Money-Back Guarantee is you 
| 609 a a i ll. trie Filters; Electrical Measuring Instru- — e+ : 
j W. Randolph St Chicago 6, I ments; Electro-magnetic Radiations ; Radio absolute protection. 
Transmission; The Broadcasting Station; The 






















E. t on be used with a signal generator 
for SIGNAL TRACIN 


STERLING ELECTRONIC COMPANY 


\ TEM evecraowe company | MARI GRE NE 
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6205 CPS LA Paz. BoLivia; FOR BEGI & NERS! No Previous 
2 J > 623353 te 5 
te om " : bin = Training Needed 


a. a + Sh I'll PROVE that my famous 972-page RADIO PHYSICS 
to 4 am; 4:30 to 5 am 





Action; Tube Characteristics; 


Radio-Frequency Amplification; Superhetero 
110 VOLTS AC 20 RANGES dyne Receivers; i ‘ i 


= >on AMI a RD Receiving Station; Elementary Study of the 
ELECTRONIC VOLT-OHMMETER |<<. 2. =<. WENVETERT ROL Oe 


§ 85 : Tuning and Tuning Coils; @ 
1] 0/§/10/50/100/500/1000/5000 volts DC and Audio Amplification; Buttery | & Electric @ Murray Hill Books, ine. Dept. RC-116, 7 
0—1,000.000,000 ohms in six over- Radio; Phonograph _ Pick-ups: Public Ad & 232 Madison Ave., New York 16, N. Y. : 
POSTPAID ) ranges. Sensitivity: over MILLION jress Systeme: Short-W Receivers: Photo- & tRsE 6 

OHMS per VOLT on 5 volt range. dress Systems; Shor ave ecelvers; 7 Rush a copy of Ghirardi’s 97 2-pare RADIO rHYSICS co RS 
Electric Cells; Television; Testing and Serv- BOOK on your money-back guarantee offe $5 enclosed ($5.50 g 
puncen, te, Nit inctudes all cos s, tubes, | icing; Sound Motion Pictures—and dozens of @ foreign). oF Ee See. se his Ly 3 
ec C 
panel. Easily fp — wind, beautituliy enameled | other subjects. : — reading it for 5 days for full refund if not more than | 
satisfie ' 
Special slideback circuit developed during war by 
weenie at the salifornia Institute of Technology gives NO OTHER COURSE LIKE IT . . 
ane sensitiv’ 7, on ity while —€ y elim- - 5 St en ee *eeeee ore eee eee eee eee ee 

nating Decesstty of batteries and expens meter. Each I'd already | taken - $150 oe ' asa : 

nstrument is individually calibrated. Dial scale over | Since reading Ghirardi’s RADIO PHY! cs 1 
~— ae ane COURSE book, I put the other one away, AGATOSS 2 ccc cece ereeeeeeeeees PTTTITILITTTL TT ' 
ail, addition to performing the usual volt-ohm functions, | writes Gerard Champagne of Montreal. “RA- , ' 
ar oe rent, casity meceures these voltage: SUrEE. DIO PHYSICS COURSE is the real book ! 4 ' 

LLA’ 5 ° . JE £ 4 ” - No Stat 
GRID. BIAS CELLS without affecting the circuit. Measures | 9€¢d because it teaches so clearly. ' City & Dist ; 1 
we exact leakage resistance of INSULATION, TUBES, > 
CONDENSERS. [ 










ll make it easy for you to 


LE eee <—.....-. at home...in your spare time 

















TRAINING ! 


lose! 

















































RADIO-ELECTRONIC TRAINING “voiume 


él 








SMASH VALUES 
IN 


ELECTRONIC & COMMUNICATION SUPPLIES 
Order Today Immediate Delivery 


g@te, CW3 RECEIVER Wilcox 
f (used for Aircraft moni- 


toring) a fixed fre. re- PRECISION 
ceiver (1900 KC to 16500 
KC) xtal = controlled— WIRE WOUND RESISTORS 
= aes superhet sam —_ = IRC - SHALLCROSS - MADISON 
a: eee ees o Wary makes a Denutite For Meter Multipliers, High Fidelity Amplifi 
: ti A verter, C : aa 2 ipliers, Hig plifiers 
—_ So o 3 wea. with and other applications where 1% tolerance is 
MODULATION TRANS- neem OHMS 
FORMER. Modulation \ 
wee transformer perfect for in- 1,000 
P puts up to 300 watts— - 4,000 


gio" 

150 watts of audio and Vetere. Se % 4 

screen winding ... $4.95 y \ 10,000 

W.E. driver transformer > 20,000 

Class B will match any EACH 
class B grids from 614. 25,000 


Perfect match for above 40,000 
transformer $3.95 =— 50,000 


PIONEER GENEMOTOR : - " 80,000 FOR $ 00 
High Power on Wheels se Pas ie N 90,000 
Pioneer Genemotor deliv- rit Fr / ) . 
ers 500V @ 160 mils— le Bh oe 100,000 
——, filtered “1 _ x. us ») 200,000 
relays and magnetic cir- (i > . : 
cuit breakers in specially ee 4 4 A | megohm 75¢ each, 3 for $2.00 
constructed casing. ‘The Dae. Fi P sett, 
job that will deliver watts Rt 1.0 megohm 95¢ each, 3 for $2.50 
to that mobile ie es a 
cially priced ... $13. y a 
Lacy ba e000 NS i teenie METER SPECIALS! 

110 0 ¢ tappe ma Y 

A few left at sorecee $39.95 G.E. 314” Round 

SWINGING CHOKE. Langevin Swinging noke— ¥ ‘ 

9/60 henries, 400/ /50 mils. DC resistance. 72 pA gps eae ary Net 

Ss 
Antenns DEBT esienty” of epacing—mounted . on Jur 3}; Round * 
low-loss bebelite s «tho above Weems $2.50 0-200 Microamperes, Net 
Quantity orders on any of the above heme invi Minimum order $2.00. No C.0.D.’s 
a PRICES F.0.B. OUR WAREHOUSE 
YORK CITY, NEW YORK 
"Eusatadtte address: 

MICROWAVE—New York 


© Write for latest bulletin 
9RC 











85 CORTLANDT ST. Mae ee Ux 
WOrth 2-4415 








Save Time, Earn More on Radio Repairs— 
with the FEILER “Pro” Signal Tracer.,..t 





@ SCESHOHOHHHOHSHESSOCHSHOSSEHOCHOOHCS 


Servicemen! Here’s the new 


ELECTRONIC “STETHOSCOPE” 
that gets to the heart of 
. radio trouble in a flash! 


Thousands Sold! Pays for Itself! 


Cut your service time on tough repair jobs to PN te = 
minutes with the Feiler Signal Tracing Analyzer! ; me >. 
Just “listen in” on or “look at” the signal as it 
progresses through the circvit—isolate and 
locate trouble in just minutes! Traces trouble at 
First Grid, R.F., .F., Audio; tests parts and locates 
faults. Features: High Impedance Isolation Net- 
work; R.F. vacuum tube voltmeter circuit pro- 
vision for visual indication of R.F. voltages; 


Output meter provision; Headphone connec- : : 95 
tion; Full 5” PM Speaker; 1” dia. bakelite Model, TS-2 Signal Tracing caine 


— — — an 


: Anal let ith 

probe with 3 ft. cable; handsome bcown- sanaes aor Hae Seales 

finished metal case with carrying handle. Re- 

quires only 3 economical long-life batteries 

for self-contained, portable use. A professional IMMEDIATE DELIVERY 

instrument for the serviceman who wants the rae oe eno with pe — —— - - 
° * r nom 

best at a moderate price. Complete with  [O"' S¥PPY. you. wile lor name = re 


“ * . jobber stocking this instrument—or send your order 
valuable Radio Service Guide. to us direct. 


FEILER ENGINEERING CO. 


803-B MILWAUKEE AVE., CHICAGO 22, ILLINOIS 





WORLD-WIDE STATION LIST 
(Continued from page 61) 














Station Location and Schedule 
YNOW MANAGUA, NICARAGUA; 8 a 


midnight, 
ScOoW 





° -S.S.R.; 5:45 to 

pm; 7 to 9 pms ay 15 ‘to 11:45 

FO8AA PAPE EETE Po Fridays 
Saturdays, 10 “ Ti: 30 pm. 


YNBH MANAGUA, NICARAGUA: 6 t 
XPSA QWEIVANG. ne 11:30 pm t 


am; 5 to 
YNWW GRANADA, WICARAGUA; 1 to 10 
HI2A SANTIAGO, DOMINICAN REPUB. 
LIC; 10 am to 1:30 pm; 4:30 to 4:39 


PORTUGUESE GUINEA; 


pm. 

ENGLAND; Australian 
beam, 1 to 3:45 am; New Zealand 
beam, 1 to 3:45 am. 

VIENNA, AUSTRIA; midnight 
6 to 8 am; 10 am to 4:30 pm 
CHUNGKING, CHINA; 6:30 to 1 


Quito, ECUADOR; 6:45 to ll a 
noon to 2 pm; 5 to 11 pm. 
VIENNA, “AUS TRIA; midnight to 9 
am; 6 to 8 am; to 8:30 pm 
CAIRO, EGYPT; ; 
pm to midnight; q 
DAKAR, FRENCH Wesy “AFRI CA; 
rs = i= ae 2 to 2:30 am; 
POINTE: A. Pithe, GUADELOUPE; 
BRISBANE, "AUSTRALIA; on at 6:15 
MADRID, SPAIN; heard 9:30 to 10 


pm. 
ey PALESTINE; 10:30 
m to pm. 
SINGAPORE, MALAYA; 11:30 pm 
to 1:30 am, 








Order from LAKE! 
You’ll Make No Mistake! 


RADIO Cabinets & Parts 


NOW 
Available 


Postwar 
| 2 Post 








RECORD- 
‘ CHANGER 


With luxurious brown leatherette portable case 
15” L x15” Wx10” D. Latest electronic de- 
aieiemane make this modern record-changer 
the finest on the market today! 


Changer—$ {9,00 Cabinet for same—$8,95 


Atso blank table cabinets of walnut veneer in 
following sizes, with speaker ——.. on left eread 
side. (Note: 7” has center speaker grill.) 
#2 — 8144" L x 514” H x 
#2 —1014" L x 63" H x 
#3 —131”" L x 754" H x 
#7*—103%4" Lx 7” Hx Si” D $2.50 
*Speaker Opening in center of front side 
types of radio cabinets and parts 
are ye at Lake's lower prices. 
A targe stock is listed in our catalog. 
SERVICEMEN—RETAILERS 
Join our customer list today. 
Order our New Catalog Today! 
Get on our mailing list! 


Dent. Cc 


LAKE RADIO SALES CO. 


615 W. Randolph Street, Chicago 6, iil. 








PEN-OSCIL-LITE 


Extremely convenient test_ poacitlator for ar radio 
servicing; alignment . Self 
powered @ Range from doo" ,= & quate to over 
600 megacycles u.h.f. @e Output from zero to 125 

Low in cost @ Used by Signal Corps e Write for 
information. 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. ¥. 














Specializing in the design and Assembly of 
Physics Demonstration Apparatus, Electronic 
Equipment and Special Test Equipment. Consult- 
ing Service on Applied Physics and Electronics. 


CARLOCK LABORATORIES 
f 


° 
Applied Physics and Electronics 
Clinton Mississippi 
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SOUND ENGINEERING 
(Continued from page 31) 



























































































































6.3-volt heater winding for the 6L6G 
output tubes—2 amps. 


The remaining 6.3-volt winding is 


rated at 3 amps. 
If you have any difficulty in locating 
a transformer with these secondary volt- 
ages, you might be able to construct one 
yourself or possibly have it built in ac- 
cordance with the following manufac- 
turing specifications: 
Transformer Core—1% x 
Transformer Grade. 
Primary—218 turns of No. 19 wire. 
Electrostatic Shield. 


High-Voltage Secondary—1520 turns 


center-tapped No. 30 wire. 

Bias 
tapped No. 30 wire. 

5-volt 3-amp. winding—10 turns cen- 
ter-tapped No. 16 wire. 

6.3-volt 3-amp. winding — 13 turns 
center-tapped No. 16 wire. 

5-volt 2-amp. winding — 10 turns 
center-tapped No. 18 wire. 

6.3-volt 2-amp. winding — 13 turns 
center-tapped No. 18 wire. 

The high voltage winding should be 
insulated from other windings and core 
to withstand 1750 volts RMS 60 cycles. 
The bias winding should withstand 1500 
volts. The 5-volt 3-amp winding should 
withstand 2,000 volts. 


HUM PICKUP, LINE IMPEDANCE 
The Question .... 

I am operating a sound moving pic- 
ture system in an auditorium and have 
considerable trouble with hum at the 
loud-speaker and boominess. The room is 
not treated acoustically but some por- 
table machines that have been operat- 
ed there give satisfactory results. 

The output of the amplifier (push- 
pull 2A3’s) is coupled to the line 
through a “2A3 P-P to 500-ohm” trans- 
former. The line is made up of a pair 
of No. 14 flexible wires, twisted, with 
heavy insulation, and is about 250 feet 
long. It terminates in the primary of a 
500-ohm-to-voice-coil transformer. The 
line is unshielded and the speaker, when 
plugged in at the amplifier, shows no 
sign of hum. The amplifier is well 
grounded. The monitor speaker, a pm 
dynamic, shows lots of hum also when 
the main speaker is coupled to the 
other end of the line. 

I am at present experimenting with 
the input end, photocell lines, etc., to 
see how much hum is originating there. 

In connection with the output end, I 
would like to know how the impedance 
of an audio frequency line may be com- 
puted. Have tried feeding the line with 
and terminating it in 250-ohm trans- 
formers but did not get as good results 
as with 500-ohm terminations. 

GEORGE F. SWARTZ 
San Francisco, Calif. 


The Answer .... 


The excessive boominess you mention 
is undoubtedly caused by an extended 
(Continued on page 64) 
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EMPLOYERS ARE CHOOSEY! 


PREPARE FOR HIGH-LEVEL EMPLOYMENT WITH THESE 
CLEVELAND INSTITUTE HOME STUDY COURSES . 


1. Mathematics for Radio and Communication Engineering. 
2. Advanced Course in Radio Communication Engineering. 
A college-level Radio Engineering Course. 
3. Master Course in Radio Communication. 
Covers fundamentals of Radio and includes complete preparation for FCC 
Commercial License Examinations. 
4. Specialized Television Engineering. 
Including post-war Television Techniques. 
All Courses Include 
The Remarkable Workbooks of Instructional Aids, prepared 
by the instructing staff of Cleveland Institute. 


Choose the course best suited to your needs—Start with the section you 
are qualified to enter—Use the economical CIRE "Pay-As-You-Go Plan.” 


Write for descriptive folder 


© No obligation 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Successors to 


NILSON ~~ A _—— 
Found 


SMITH PRACTICAL RADIO INSTITUTE 
Founded 1934 


RC-11 TERMINAL TOWER, CLEVELAND 13, OHIO 


Approved for Veteran Training Under 


“G-1 Bill of Rights” 


— — —— —— — — —— — —_ — (MAIL THIS COUPON) — — — -—- -— -—— 
Cleveland Institute of Radio Electronics, RC-11 Terminal Tower, Cleveland 13, Ohio, 


Gentlemen: 





PREPARED ASSORTMENTS 
GUARANTEED FIRST QUALITY 


100 1/3 Watt Resistors All Insulated..... $2.98 
100 14 Watt Resistors All Insulated 3.98 
100 1 Watt Resistors All Insulated 4.45 
50 2 Watt Resistors All Eneulated . 3.98 
50 200 Volt Paper Condens ser 2.48 
50 Mica Condensers. sees 2.98 
20 Dry Electrolytic Filter Condensers 6.75 
10 Fd ft. a Hookup Wire—Asst'’d colors 1.98 
10 Volume and Tone Controls—No Switches 1.98 
100 ft. Spaghetti and Vinylite... .98 
10 ils I.F.. R.F. Ant. and Os oe 3.98 
20 Wafer and oe ra Band Sw ite “hes s 3.98 
20 Auto Sw . sass 2.96 

50 Flectrical wi tring Devi ices Ls lugs. Taps, 
ases, Elements, Fuse Miécssanens 5.00 


baby A | COMPLETE RADIO AND 
i LECTRICAL LIST 


28 eum required with order. Balance 
0.D. Merchandise sent prepaid if full re 
scitianes accompanies order. 
TRUTONE PRODUCTS CO, 
303 W. 42nd St. Dept. C New York (8, N. Y. 


Terms: 
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When writing advertisers, please men- 
tion that you saw it in RADIO-CRAFT. 
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Please send information about your home study courses in Radio Electronics. 


I desire traiming In .....cscccccesccscesesssesesss 
I have had experience in broadcasting [} servicing [} 
operating (1) mfg. 1] CAA (J Army-Navy 2 
amateur [)° other 
High Schooi Grad. [) College [) Degree ...... 


( Check here for Veteran Enrollment Information. 


YOU CAN NOW BECOME A 


PROSPECTOR—HERE IS ONE 
OF THE WAR'S TOP SECRETS: 


ARMY MINE DETECTORS 


NEW, in original cases; portable. 
METALLIC and NON [-META LLIC objects. 
Very sensitive; using 955 tube in detecting 
head. Two-tube amplifier using two 1N5GT; 
headset ; or microphone; also 150 micro meter. 
Power supply—3 45v, 1 6v or 2 3v batteries. 
Complete with instructions. See 
“How Mine Detectors Work” in 
July, 1946, Radio-Craft. Shipping 


¥ § 7! 
weight 108 pounds. F.O.B. eee _—_ 


Special, less batteries....... oe 
SEND ORDER TO 


HIGHBRIDGE RADIO-TELEVISION AND 
APPLIANCE CO. 


340 Canal Street New York 13, N. Y. 


Will detect 
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BUFFALO RADIO SUPPLY . 219- 221 GENESEE STREET e DEPT. C-11 © BUFFALO, 3,N.Y. ge 
pow: 
General Electric 150 Watt Transmitter—Brand New! Du« vee 
to the drastic reduction given us on the cost of these un end 
by the Government, we are now able to place these tran - max 
mitters on sale for only $67.50!!! These units certainly will The 
not last at this price so get your order in immediately. 
This unit consists of Transmitter complete with tulx shov 
seven plug-in tuning units which cover the entire fre TI 
quency range, antenna tuning unit, and dynamotor. Al! line 
cables and plugs along with Army Instruction Manual, and ane 
also Instruction booklet on how to convert to 110V AC, pacil 
are included with this stupendous buy. Don’t forget the insu: 
price exclusive of transportation charges is only $67.50 I 
while they last. app 
shou 
resis 
ante 
Here is a set adaptable for all amateur, ex- the | 
perimental, marine, aircraft, police, and acta! 
mobile applications. A 7-tube receiver featur- 
ing an RF stage, four double-tuned 455 KC the | 
iron-core IF transformers, 2 audio stages, and time: 
a beat frequency oscillator for CW reception. 250-1 
The transmitter employs a calibrated crystal 
oscillator, a buffer amplifier, and a pair of be § 
RK-75 tubes in the final amplifier stage. The | from 
transmitter plates are supplied by a 500V 160 a the 1 
MA dynamotor which operates from a 6 or 12 . P : 
Volt automobile battery. The frequency range | General Electric RT-1248 15 tube transmitter- sion, 
is 3760-5825 KC. Circuit diagrams are fur- | Teceiver with TERRIFIC POWER (20 watts) is th 
nished, These units are priced at $39.95, com- | on any 2 instantly selected, easily pre-adjusted Tk 
plete with set of 13 tubes and crystal. The | frequencies from 435 to 500 Megacycles. Trans- | 
dynamotor which must be used, if it is not | mitter uses 5 tubes including a Western Electric | resul 
desired to use 110V AC, is $15.00 additional. | 316 A as final. Receiver uses 10 tubes including | shou 
2-955’s as first detector and oscillator, and 3- lusi 
7H7’s as IF’s, with 4 slug-tuned 40 MC. IF trans- clusii 
formers, plus a 7H7, 2-7E6’s and 2-7F7’s. In have 
addition unit contains 6 relays designed to quen: 
operate any sort of external equipment when sibly 
actuated by a received signal from a similar , a ae lg 
set elsewhere. Originally designed for 12 volt 15 tube a og bop + yeas the o 
1 t Mcluded, as it is one 0 e mos sensi! ive sets @ver an u ers 1 
operation, power supply is no factured. It operates directly from 110V60 
is a cinch for any amateur to connect this unit Cycles. Has two tuned RF stages, tuned con- 
for 110V AC, using any supply capable of 400V | verter and oscillator, five IF stages, using iron 
DC at 135 MA. The ideal unit for telephone use core IF’s, a diode detector, tuning eye, and a 
as in a taxicab, or for any kind of remote two stage amplifier that will drive a speaker 
control applications, as with drone airplanes. or phones. Easily converted from its 155 to 
Supplied with 15 tubes in original factory pack- 212 MC. band to any desired frequency. This 
ing. Priced at only $29.95. 10% less if ordered 15 tube receiver cost the government about 
in quantities of two or more. $700. but is priced to sell now for only $39.95. 
4 rants 
SOUND ENGINEERING ver 
: obtai 
(Continued from page 63) Th 
| are n 
| low-frequency response in the entire re- may 
| producing system. If other machines = a 
| operate satisfactorily in the same au- reduc 
ditorium, you undoubtedly can correct gna 
the trouble with your particular ma- 8 on. 
OUTSTANDING OFFERINGS chine, by reducing the low frequency re- recor’ 
| sponse of either the amplifier or the Th 
OF loud-speaker. pedar 
° : a co 
NEW KITS The hum may be picked either by Dickey 
|the long unshielded line, particularly life 
H-101 Five T .. @|if it runs parallel to some power line 8 
-101 Five Tube Superheterodyne Kit §| carrying high currents, or, the cou- eid. 
Small Bakelite cabinet approximate size 9”x5"x6”, : ‘ 
complete sare ant “ie ess sae in the con- pling transfor mer at the speaker may | take 
struction of a standard superheterodyne | be picking up hum from some hum- | ‘ 
uring 50L6, 3525, 12SA7, 12SQ7, and P . cordii 
A simplified eireuit diagram inchided, in this | producing equipment on the stage of cnr 
pné PS any one a slight J Ze adi | P 
to construct a highly ecient receiver. 1 () ¥& | the auditorium. The fact that no hum . 
shacaasaalctaa tctan : | is noticed in the monitor speaker when 
H-105 Automatic Record Changer Kit the auditorium speaker is connected di- PER 
Consists of 1 Automatic Record changer, single rectly at the amplifier, indicates that UND 
ost; 1 Portable lea ierette cabinet for above j j > 
Crys tal wid up: 1m M ‘a output transforsnet : the hum is not being produced at the 
1 complete kit of parts including tubes but exclud input end of the amplifier. An increase 
g wire and solder, to construct a 3-tube amplifier | ° 
SROs. 13529, and 1— of hum in the PM speaker (at the am- | 
rice complete plifier) when the stage speaker is con-| BKK ae E 
_ ad nected at the remote end of the line,| \ 
All prices are F.O.B. New York City. ° 2 . ° apy RADIONIC EQUIPMENT CO. \ — 
clearly indicates that the line circuit is % eb een Oh, Oost. Oot. Geo wesney. ee 
Write for our new catalogue, showing involved in the hum pickup. You can| \ seen — . ig 
e equipme ubes a ge . . « e 
varlety | of new replacement "parts check if the speaker coupling trans- ~ Sw lg Ty iy RD oy FF aN 
a Se former is picking up the hum by orient-| \  2ut"hap to'me in my search for ie < | E 
ing the speaker while it is on the M4 find” radio equipment. ‘\ | 
stage to see if the hum is reduced. If} \ : 
RADIO DEALERS not, I suggest that you either shield < NAMO ccccceesereveesereeseseeseseeeeee x = 
—— the line or re-locate it so as to keep| \ . PERW 
—— Y . Address x wine 
mn — etal SUPPLY COMPAN Y== |it away from high-current-carrying ~ ‘ a 
ower lines ~ 
135 LIBERTY ST., NEW YORK 6, N.Y. [ina _lines. : 1S N 
| The impedance of a terminated audio | NANNNANANANAANANAANAARAANSS Fig. 2 
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frequency line may be checked with a 
power output level indicator. This de- 
vice should be connected at the remote 
end of the line and adjusted so that 
maximum transfer of power takes place. 
The impedance setting of the indicator 
shows the proper terminal impedance. 
The impedance of a non-terminated 
line is a function of its distributed ca- 
pacity, inductance, d.c. resistance and 
insulation characteristics. For rough 
approximations, the impedance of a line 
should be at least twenty times its d.c. 
resistance. The distributed capacity of 
the line should have a capacitative re- 
actance, at the highest frequency which 
the line is to transmit, of at least ten 
times the impedance of the source. The 
250-foot line that you describe should 
be suitable for impedances ranging 
from 25 to 250 ohms, if 10,000 cycles is 
the upper frequency limit of transmis- 
sion, or 25 to 500 ohms, if 5,000 cycles 
is the upper frequency limit. ‘ 
The fact that you did not get as good 
results with 250-ohm terminations 
should not lead you to any false con- 
clusions. The 250-ohm termination may 
have added some undesirable high fre- 
quency response in the system, and pos- 
sibly provided less pleasing results. On 
the other hand, the 500-ohm transform- 
ers may have been much more efficient. 





MAGNETOSTRICTION 
PICKUP 


(Continued from page 16) 











rants record performance beyond these 
limits—when such recordings can be 
obtained. 

The pickup eoils are so small they 
are not affected by magnetic fields that 
may exist around a phonograph motor 
or associated power lines. This factor 
reduces pickup hum to a negligible de- 
gree. The pressure on the needle point 
is only 0.7 ounce. This tends to reduce 
record wear and surface noise. 

The TM pickup has a low output im- 
pedance, making it necessary to employ 
a coupling transformer between the 
Pickup and the grid circuit of the am- 
plifer. A high-quality transformer, cor- 
rectly matched to the pickup and input 
grid circuit, will make it possible to 
take advantage of the high-fidelity re- 
cordings and transcriptions that are 
currently available. 
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THIS END FASTENED TO S POLE OF MAGNET 
Fig. 2—Diagram of magnetostriction pickup. 
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A Sandy SALESKIT 


FOR RADIO SERVICEMEN 


A real saleshelp exclusively for Radio Servicemen 
..» the Jensen Phonograph Needle Saleskit is 
just the thing for demonstrating fine needles. 
What’s more, Jensen needles augment your 
work, assure full, clear tone of the instruments 
you repair, make all records sound better. 
Colorful, convenient, compact... the Sales- 
kit slips easily into your pocket. Take it on 
service calls. It contains 3 Jensen Concert 
Needles retailing at $1 each and 3 Jensen 
Genuine Sapphire Needles at $2.50 each. 


Available NOW at your jobber. WRITE TO- 
DAY for complete details and our better than _- 
usual discount to servicemen. - 


JENSEN INDUSTRIES, INC. 
327 SOUTH WOOD STREET 
CHICAGO 12 ILLINOIS 


AM SPECIALS 


From Ham Headquarters 


Order Net Price MANY OTHER METERS UPON REQUEST 


rea irernS Mee lacy 20m" Beep, 74 main saphieses 
_— net: le, 
-— High, Gray Crackle Finish. Ideal for —— Mike: Breast Mike 


-—— Mike: T17B Carbon Hand Mike 
— Choke: 300 MA Swing 9-19 henry, — Plug: 
Smooth 


— choke: 249 MAH. RFC 70 Ea. Receiver: BC-4 
oke: .H. R.F.C. . . ‘eiver: -42 Frequency 200 to 500 
— Code Oscillator: Complete with Speaker, Rad ie 

Telegraph Operated. MS-700 9.95 Ea. KC—1500 KC—20 MC as 


a 
e perated, “70 « . 
— Coll Assembly: UF. fro y Boley; DPD.T. 6-Volt 
ceiver BC-224M -75 Ea, ach 14” Silver Contact 
— Condenser: .1x.1x.1  Mfd. —— Shield: 6C4 Tube Shield 
Tobe Metal Case, Bathtub 49 Ea. —— Transformer: 5.3 M.C. 1.F. Iron Core 
: and .2 Mfd. 600-Volt Interstag 
thtub -19 Ea. — Transformer: 
—— Condenser: fd. Diode .... 
Aluminum C. i -89 Ea. — Transformer: G.E. 
Midget Variable -50 Ea. Watts for 811s to 81 
1000-Volt, 





3 6.00 Ea. 
1.50 Ea —— Transformer: 2.88 M.C. © eecceece -29 Ea. 
. " — Transformer: Filament 6.3 Volt at 
6.75 Ea. 3/5 Amps Small Round eee ° 1.20 Ea. 
— Trenemines ness Frequency 2000 
7 to 3 we oar 
6.75 Sa. a Tranamaitter " and Receiver BC-1335 
4 5 Fa. *.M. eal for 10 Meter Mobile Overa- 
easers 50 MMP on 3-33 Ea. tion 6 or 12—Volt Input 2¥a Watts 
> 2 a , . : ensions 3 a” ong, 
lenser: 8 Mfd., 600-Volt C.D. 2.75 Ea. 134 », 614" High, Ready to go 
Filled 001 Mfd.. 5000-Volt Mica 2.40 Ea. with Telephone Headset and (3) Crys- 
( ~. 600-Volt Oil Filled © .75 Ea. tals for 10-Meter Band ........- 
“Mfd.. 600-Volt Oil — Trimmer: Air, 15 Mmfd. 
r Type -99 Ea. — Trimmer: 3-30 .. ° ee ° 
.. 600-Volt C.D. Alu- — Wire: Bronze Stranded Wire (250 Ft. 
lied 1.50 Ea. Rolls) Heavy 


25.00 Ea, 








mee 10 6 Meter band 39.95 Ea 
either or 6-Meter bz 9. seed ° P 
—crystals: IN27 Sylvania Diode .50 Ea. Mail Orders Promptly Filled 
t >: > th Batteries, “ - 
eee Sear nc acs se cess 40.90. Amateurs to Serve You 
messia: | 2 k 10.00 Ea. 
Geesintor: 3° Feed. Through 1.00 Ea. (20% Must Accompany All C.0.D. Orders) 
Meter: Westingtouse 2” D.C. MA.-0-10-25- a00 tm Write Dept.RC 
- -150-200-250-300-400-500_.. 5 a. . : P 
ae Burlington, AC. 0-150 ||. W6SCQ—W6UXN—W6NAT— 
u “s ; 4 ag W6VHZ—W6EVIW 
.50 Ea. 
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The slickest tool yet offered to the 
Radio Service Man. Made of live 
rubber, with two size openings 
so that any bulb will fit. 


Put a couple in your kit! 


Send me 


No more 
fumbling to get at a burned-out lamp. 
No more squirming to install a new one. 


New Fall — is off the press. 


Panel Lamp Tools at 25¢ ea. 


You Should Have An OLSON 


PANEL LAMP 








l enclose $ 




















BEAT-FREQUENCY OSCILLATOR 
(Continued from page 28) 








2000-ohm 5-watt resistor instead. Large 
filtering condensers and the extra fil- 
tering for the 6V6 screen also help. 
Ground returns are made to the No. 1 
pin of the associated tube, all No. 1 
pins being connected directly to the 
chassis by a short length of thick copper 
wire. 

The plan view (Fig. 2) shows the 
general layout, with two tubes at each 
end (note the separation of 6K7 and 
6J8) with a small vertical (40 milli- 
ampere) power transformer in between. 


92” 






































Fig. 2—The above layout should be followed. 


Before any parts are mounted, the grid 
leaks and condensers must be connected 
inside the coil cans, the 6J8 triode de- 
coupling arrangement also going inside 
a can if there be room. Chassis depth is 


66 


only 2 inches, though this can be in- 
creased to 2% inches if bantam tubes 
are used, 

The main variable condenser moving 
plates are filed away at the end which 
first meshes, as shown in Fig. 3, and 
the fixed plates are shifted farther 
from the shaft. The idea is to have only 
a very, very, slow increase in capacity 
at first. Half the moving plates are 
to be removed—usually they can be 
pulled out without much trouble. 

The front panel is of Masonite with 
a crackle-black finish. A bracket going 
right across the back of the panel car- 
ries the dial, dial drive and variable 
condenser. Four thick metal-braid leads 
run from the condenser to the chassis. 

The dial drive consists of a large 
pulley on the condenser shaft with a 
quarter-inch diameter spindle fitting in 
a hollow bolt in the lower right-hand 
end of the panel. To provide a good 
grip for the dial cord, a strip of ad- 
hesive tape is wrapped around the end 
of the spindle. 

The zero-set 3 plate condenser must be 
shielded by a screen of steel, brass or 
copper. 

ADJUSTING THE OSCILLATOR 

If the oscillator fails to produce a 
sound when a PM speaker or a pair 
of phones is connected to the output 
there may be several explanations. In- 
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correct polarity of one or more feed- 
back coils (the plate windings) may 
prevent oscillation, one test for lack 
of oscillation being the absence of a 
negative voltage on the innermost grid 
of the tube concerned. 

Another possibility is that the fre- 
quency difference of the oscillators may 
be so high that the sound is inaudible, 
This is the usual fault and is due to 
the small .001 uf condensers having in- 
correct values. Try shunting one of 
them at atime by .0001, .0002, and .0003 
uf condensers. As a last resort a trim- 
mer or padder condenser may be needed, 
but that is very undesirable as they do 
not stay put sufficiently and cause bad 
drifting especially when the weather 
varies. 


‘ADJUSTMENTS FOR QUALITY 


Once the oscillator is working, the 
next step is to obtain good wave-form 
by reducing the shunt resistor between 
the 6K7 screen and chassis. Try shunts 
of 1, .5, .25, .1 meg., etc., until oscilla- 





FIXED PLATE ORIGINAL POSITION 
LOWERED TO 


Fig. 3—How the condenser plates are shaped. 


tion stops. Then connect in the smallest 
standard size that allows operation. This 
adjustment should be made at a fairly 
high frequency, say around 1000 or 
2000 cycles and is facilitated if a 
cathode-ray oscilloscope is at hand to 
observe the waveform. Now the oscilla- 
tor tuning control should be manipulated 
to determine the lowest possible fre- 
quency that can be produced. If lock- 
ing-in occurs at too high a frequency, 
it may be due to imperfect grounding of 
coil cans, insufficient screening around 
gang, presence of r.f. in the output 
(cured by shielding of 6V6 together 
with a .00025-uf condenser from 6V6 
plate to chassis) or an open by-pass con- 
denser somewhere. Reduction in size 
of the 6K7 coupling condenser from 
.0005 to .0002 uf (or smaller) may help 
keep the circuits independent. 

The particular oscillator shown had 
a wooden case and provided frequencies 
lower than 10 cycles per second. When 
a metal case is used, even lower fre- 
quencies can be obtained but care in 
shielding and wiring layout is most 
important. Frequency response of the 
output can be adjusted slightly by vary- 
ing the capacities of the four condensers 
associated with the 6V6. 

Calibration is best performed against 
an already calibrated oscillator by 
means of Lissajou figures on an oscillo- 
scope, but other methods such as by 
beats and by bridges are also possible. 
Very accurate calibration at 20, 30, 45, 
60, 90, 120, 150, 180 cycles can be ob- 
tained from an accurate 60-cycle supply: 
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TRANSATLANTIC NEWS 
(Continued from page 29) 











one of yours reference must be made 
to a comparative table of wire gauges 
before the inductors can be wound, for 
your B. & S. and our S.W.G. are quite 
different. I remember once winding a 
large solenoid with No. 30 wire as per 
instructions and wondering why there 
was not room on the former for all the 
turns. Then I realized that No. 30 was 
B. & S., equivalent to our No. 33. 


BIG POSSIBILITIES 

Two recent American developments 
have made a big impression on technical 
folk over here. These are the subminia- 
ture tubes and the system of painting 
connections with silver solution instead 
of using wires. I have heard of en- 
gineers who are contemplating special 
trips to the U.S.A. to investigate just 
these two things. What hurts me more 
than I can tell is that I got the idea of 
painting connections on radio panels 
about 20 years ago. I spent a lot of 
time and a good deal of money in buying 
and trying out every kind of metallic 
paint I could lay hands on. The only re- 
sult of all that work was the discov- 
ery that most of them were pretty 
good insulators! 


THE TENSION FILE? 

Is the tension file available in your 
country? If it is, I can recommend it 
as a very handy tool for the radio work- 
shop. As the drawing shows it is a 
round file about one-sixteenth inch in 
diameter, made with a knob at each 
end. To use it you fit it into an ordinary 
hacksaw frame by means of a pair of 
special clips and tighten it up just like 
a hacksaw blade. You then have what 
is to all intents and purposes a metal 
fretsaw. With the tension file you are 
not confined to cutting along straight 
lines, as you are with a hacksaw. You 
can cut curves, or even turn corners at 
a sharp angle. In fact the tool enables 
one to do a thousand and one neat shap- 
ing jobs which were previously almost 
impossible in the average amateur 
workshop. In England the files are ob- 
tainable in three different cuts, coarse, 
medium and fine. 

NEW RADIOS 

New radios are slow in coming along. 
Our radio industry shut down on the 
manufacture of domestic radios in Sep- 
tember, 1939. Result is that the vast 
majority of the radios in use in Britain 
today date from 1938 or even earlier. 
There is no large supply on the market 
yet, for the government insists that a 
big percentage of those produced should 
be earmarked for export. Most of the 
Sets in the shops are small and simple 
types which show little advance on pre- 
Med designs. One reason is shortage of 

both components and materials, owing 
to the need of wood, plastics, metals and 

abor to erect and equip the houses now 
being built to replace some of the mil- 
lions destroyed during the war. How- 


ever, we are promised better things in 
the fal]! 


RADIO-CRAFT 


for 








“TAB” 


That’s A Buy 


CRYSTALS MTD GUART’D 2 
to 10 me’s ACTIVE OSC’S 
LOW TEMP DRIFT, each .85 
FOUR FOR $3.00 
DC-9 CRYSTAL 1000KC VAC- 
UUM STD’s + 10 cye’s $5.95 


100KC CRYSTAL STD’S 7.20 





Pioneer Instrument 
Autosyn Bendix 


CK-5&AY101-D paired Trans- 
mitter & Reevr. New Govt. in 
sptd. for telemetering or remote 
signalling. Operates 24-28 Volts 
400 cycles or 18-24 volts 60 cy 

Complete with all gearing 
—Govt. cost over $100.00 
“TAB” special $2.95. 





JAN 1625 new Beam (807) 85¢ @ 2 
st} 446A/2C40 RCA ue hthouse a. ($i15 
2. 1641. /RK60 RW.H.V. Rect 2. 
A 6 ew 4 for 
$7.50: P1 & Socket... : 
>, 368AS Tube UHF sowatt to 1700mc's new 
2 JO3A Tube UHF 20 watt to s00Cme’ s new 


a 
CUHK TW We Om 
eeovoooacr 
vyeauarouaa 


.55) 
7. C’Ray Rect. 
JAN 872A New S8’C insp. $3.75 @ 2 fo! 


vere 
onooe 
Sasa 


‘Transformers & Chokes New G’insp all 115V 


Transformer ic Ray 4000V 2ma_shielded GF 
3V 2A 5V/1.754 G 


Vv 
3E cu- Oxide. Fi SOV 
6.8V&4V /10A, 6 

f P 2000VCT 

T50VCT /220ma 5: 

Tnsf P&F 1330VeT Aioma $4.95 

Auto Trans ta: “ye 170, LOY 1. 95. 

Two 6.3V/.3A, 4A. 5 5v 

. Tnsf 115V 1eber prisv 26A sec Fy S000V ins 


+4 7 3 Amp 


Saneuounnnes 
BOOACCOOSCOS 
Cvuvuvvuuvraocyu 





New W.E. Beachmaster Amplifier Navy par 
W.E. Dynamic microphone D-17334D-A_ . 
W.E. Dynamic microphone Cartridge .. 
W.E. Dynamic ee Input 
W.E, 250watt Trumpet & Nine Drive 

GE Vacuum Condsr S0mmfd/16000" % 600. 


so 
a 





condi 
winwot 
6338 





Raytheon cased 840 VCT/110ma.° 
ma, 5V/3A, 5V/3A, 6.3V/1A, 
HV ins ($28) ‘ 

Two for $4.50; Five for ‘$10 00, 

GE 10hy/250ma/1000hm choke 

Thordarson 8Hy/150ma/200o0hm, 


30VCT/21 
6.3V/.3A, 


25 for 


two for ... 





ooe8 2. 
oe 


50 


.65 
1.94 
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957 Acorn JAN new (L.P.$3.00) 
RX2 Raytheon new (L. P$24.30)FW Soov /15 
i” OF «see 


Ne 


» DP. idamp 
@25amp 





ponnnnen nog ndesesesnan® 
OvovouoUKKvON 


Air-Filter fiber-glass Cart’ Bx s or8 3 for 
EICOR DC dynamotors 
new Gt'd prereses packed - 
ANinsp, Hi-eff 
Inpt 12V/8A or 24V/4A, 
output 500V/50ma. Input 
same, output 275V/110ma 
& 12V/3A 

= “TAB” SPECIAL EACH 

UNIT $1.95 OR _Both 

units (2) with a # 49. 
Wat. 9 Ibs.; 7 4" H 

x4”"W. Each 

Conservatively rated. 
Switch AH&H_ 10A/125V DPST Rotary 

Multi-switch 2pole Spos six gang ($7.36 

Multi-switch Ipole lipos three gang 

Multi-switch lIpole lipos two gang (S$ 

Multi-switch 3pole 3pos two fang 

Ceramic-switch 3pole 3pos t ce) 

Ceramic-switch 2pole Spos two g: 

Ceramic-switch Ipole 12pos o 7 soe 
Switch AH&H Toggle 15A12 APP”’ 

Daven attenuator ‘'L’’ 50000 - dl 1¢ DB 20pos . 
Daven attenuator ‘‘POT’’ Bo0o0ohms60DB 30pos 

Daven attenuator *‘T’’ 600/600 20 


Kenyon 115V/60cy pri 5V/GOA sec H.V. ine. 
Kenyon Pwr trans BC412 C’Ray tube fil & P 2500 
Thord Hi-Fi PP6L6 outpt 3800 pri, tap sec 
Choke GE 10Hy/250ma/1100hms, two for 
Kurman adj 1000 cy AC source New G 
TBY Headsets & microphone sa plug tne 
Vitreous Res. 17500 ohm 25W Tap at 7500, ‘Bfor 
IRC WW Resistor 100000 ohms 40W 

Sockets Amphenol S&TN_ octal HF. 

Sockets Amphenol 49SS8 octal ¢ nic 

Socket Amphenob 49-SS11L Magn al Ceramic 3 for 
Socket Johnson 50W. no. 211B ($1.90) 2 for 


RCA 808 JAN-CRC New Gt'd Fil 
7.5V/4Amp, Plate 1500V/200 Watts 
Rated 140 Watts output each “UHF 
(List $7.75) “TAB” price, $2.70 @ 
or $5.00 
(60¢) 
for .49 
JAN (LP $2.75) 1.35 @ 
2 for 2.50 
GE&Ray 955 JAN (LP $2.85) .65 @ 
2 for 1.25 
VT127A/100TS UUHF 100 watts 
2 for 


Jchnson UX #224 


sockets 


GE&Wst 807 


7.50 


Socket RCA Dilleptal & Adj Ring ($7.00) 
Socket Eby —— i HF mica B & St cir 4a for 
Socket National v 
Socket National 5 

Socket National Octal Ce ey 
Socket Hammarlund ACORN 


UHS900: 4 for 
Resistors Kit 100Bt 1o&1 


50 to 2 meg 
50 for ... ° 
. mes; 10 for 
Butterfly IF C« sr ith 703 socket ($95) 
Cord SJ Hvi-duty 16 ft ext’sion M&F plugs .. 


$7.95 
95 
00 
80 
97 
95 
00 


ond NUIT 


PUNNNE Ree ee 
q é - 





Condsr ofl A’'VX 1510, 
Two for 
a —¥ — 


0.5mfd/ vo, 
Lecctioere A, 2mfa a 
Twi 

aictdea 


Buss ‘% little fuses 3AG/250ma, 48: for ... 
Weston MTR—10+6DB 500/600 ohm L .. 








WE 200 microamps 3%” Rad _ anne — 
Simpson one ma 34 Rd bik « 
a MO&XT, AL HT-4 un nits BC810 
Weston 476 Sa 3” BC 
Weston 506 Rd 2%" BC 
Westghse elapsed time 
GR Variae 200 CU 


1ISVAC 

250ma Dc 
indicator 115V/60cy 
new G'insp 





95 


4. 
3.00 
2.95 
4.25 
4. 


2 

95 

50 
13.95 








Punched chassis 16%4°Lx6”"Wx3"H Xmitter .. 
puncsed chassis Sa Lo onl Pwr Sup . 
3 “SsJ’’ new rubber cable 


Sea era 12°x225/q"x 18" used pM. cee 
noise filter 57c @ 2 oe 
mdsr smn y new, 3 fo 
GE oil 0. Imfd1500' OWVDC .65: mfds SOOOWVDC 
°. — 7T500WVDC, 4. 50: O. Borat 3000WVDC 
500 /Tubulars, 10 for 
‘o2med 600WVDC M i rubulars. "10 fo r. 
Condsr mica -O1mfa 2500 Vv Test $3 
Condsr mica .001 or 2mfd BOOON ipssay 
Condsr Mica CD DOSmita / BO00V AC (LP$12) 
2 





W.E. Crystal 1N21-22-23-26 Lead sented 4 for 
w Time delay relay 115V/5 amp cts 30 

Condsr oil new G'insp 16mfd 100WVDC We 
2 f 


2 for 
Condsr 0.5mfd 600WVDC Bathtub, 
Condsr 10mfd /600WVDC , @ 2. bmgaes Smita for 
Condsr fae nyt pea py VIK 2-4-5-8mfd) 2 for 
Condsr 3mfd / VAC 1000W Ape GE. 2 for 
Condsr ante 2000Ws A 4 2 for. 
mfd /2000W bs 
“Tomfa/ 660V AC 
1! me or AC 
Senta / 125 
mfd /25) 
§ 4mta/is0OWeDC oll ins’itors, 2 ee 
Gondsr 6mfd/1500WVDC oil ins’itors. 2 for .. 


2000WvDC “GE 


$1. 28 


silat ~ 
Coo@vONBOUoOW 2d 
SSSssssusssse e 





Special 


Navy TBY portable ultra 
Hi-Freq 28 to 80 me's 
transceiver Voice & CW 
Spot calibrated, includ- 
ing crystal calibrator, all 
tubes, adj. ant; phones, 
mike, carrying case a 00 
each, Two for 00. 
Additional spare 
Vibrator supply 
Antenna, manual 

other spares $25.00. 








Raytheon 866A fila- 
ment transformer 
115V 60c pri, 2.5 
Vet 11A_ Sec and 
Two new RCA 866A 

$5.90 


Mili en caps 

sockets 7.00 
Raytheon Trans - 
former only $3.25 


TRANSFORMER 
HIGH VOLTAGE 


new 
50/60 


( 
CT/212ma Collins mfged Chicago Trans. 


- 64.95 


$2 Min. orders FOB N.Y.C. Add Postage all orders and 25% deposit. WHitehall 3-3557. Send for catalog 


300. Specialists in International Export, School, College & Industrial trade. 


Buy thru “TAB” and save. 
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“TAB’’, Dept. RC11, GA Church St., New York 6, N.Y., U.S.A. 
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CRESCENT 
Automatic 
RECORD CHANGER 


Model C-100 


e@ Physical Size: 
153%” x 12/2” 
e Plays Twelve 10” 
or Ten 12” Records 
e@ Noiseless 
e Child-proof Mechanism 
e Crystal Cartridge 
e Reject Button 
e Finished in Neutral Beige Crackle 


RECORD CHANGER ONLY $] 795 
Your Cost Each 5” 
6” 





LEATHERETTE BASE AS ILLUSTRATED 
Above—Model H-100 

Brown Finish, Made to Fit 

Model C-100 Record Changer. 

6” High, with Grille for 5” 

Speaker. 


YOUR 
cost 


$4.25 ea. 











Orders are now being accepted for immediate 
delivery—no waiting. Terms: 2% check with 
order. Or 25° deposit, balance express C.0.D. 


HOLLANDER RADIO 
549 West Randolph Street 


1-Tube Phono. 
3-Tube Phono. 


100-MFD- 25 
10-MFD- 50 
20-MFD-150 
30-MFD-150 
40-MFD-150 
50-MFD-150 

8-MFD-450 


PM SPEAKERS 


4” Alnico (5) PM Speaker 
Alnico (5) PM Speaker 
Alnico (5) PM Speaker 


PHONO AMPLIFIERS 


Amplifier 
Amplifier... .. 


TUBULAR ELECTROLYTICS 


..$ .22 ea. 10-MFD-450 V...$ .29 ea. 
. .22 ea. -39 ea. 
59 ea. 
.29 ea. 
-39 ea. 
45 ea. 
59 ea. 


.22 ea. 
.29 ea. 
39 ea. 
45 ea. 
-25 ea. 


SUPPLY ok 
Chicago 6, Illinois 


50-30: MFD-150 
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and R3 back to the cathode by way of 
the secondary of the I.F. transformer. 
As a result of the current flow, a volt- 
age is developed across R4 with the 
polarity indicated. Since the incoming 
video signal has a negative picture 
phase the plate reaches its greatest posi- 
tive value at the blanking and synchro- 
nizing pulses. The greatest current flows 
at this moment and develops the great- 
est voltage across R4. The video por- 
tion of the signal drives the diode plate 
only slightly positive and results in a 
relatively small amount of current flow. 


The voltage that appears across R4 
is the a.g.c. voltage. It is applied from 
grids of the tubes to be controlled 
through the filter composed of R5 and 
the 0.05-uf condenser. The filter has a 
relatively long time constant (T = RC 
= 0.0005 sec.), existing for about 10 
horizontal lines. With this time con- 
stant, the 0.05-uf condenser, which is 
effectively across R4, charges to the peak 
value of the voltage across the resistor 
and retains this charge for a relatively 
long time. However, the peak voltage 
across R4 is determined by the syn- 





AC VIDEO SIG. 
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AVERAGE VIDEO 


cr a | 


VOLTA 


AVERAGE VALUE OF CAMERA SIG. C DC COMPONENT) 
ig. 5—Two identical video signals may differ in brightness only. 





b 





TiME ————> 











RADIO-CRAFT 


chronizing pulses 
of the video signal. 
Hence, the _ con- 
denser charges to 


this peak voltage ass 
dis- 


charges so slowly be 


that the rapid vari- fe LBS 
ations due to the Ai OK 


10K 
smaller image volt- = 


ages are ineffective Re 
and never reach yan 1K 
the grids of the pee 
controlled tubes. V0. yo RETURNS 
Only changes in ‘ : 
the level of the syn- Fig. 6—A gain con. 
trol. 
pulses 
are effective at the 
preceding tubes. This is the desired ac- 
because, with constant carrier 
signal strength, the peak pulse voltages 
With no signal ar- 
riving at the receiver, no voltage is de- 
veloped across R4. 
The plate of the a.g.c. diode and the 


FROM 
VIDEO 1.F. 
asa} 


6H 











| grids of the controlled tubes are nega- 


tively biased by a voltage obtained from 


| the negative side of the power supply. 
| This voltage is in addition to the nega- 
| tive a.g.c. 
| minimum fixed bias on the tubes. There 


voltage and represents the 


is -—30 volts between the end of Rl 
and the grounded side of R3. Approxi- 
mately 13 volts appear across R1, leav- 
ing the remaining 17 volts for R2 and 
R3. Rotation of the center arm of R2 
will permit adjustment of the amount 


| of negative voltage placed on the diode 


plate and on the controlled tubes’ grids. 
In this way the amount of a.g.c. volt- 
age fed back to the grids can be con- 
trolled. In addition, the d.c. negative bi- 
as of the grids may be altered, resulting 
in more or less gain for the video signal 
passing through the set. With greater 
gain, a stronger video signal is applied 
to the grid of the picture tube and a 
greater degree of contrast is obtained. 


CORRECTION 


No wire sizes were given on the coil 
table of the Signal Generator, on page 
778 of the August issue. A revised coil 
table with wire size is: 


Band (kc) Turns Tap Wire size 
100-300 500 150 30 enamel 
300-900 180 45 28 enamel 
900-2700 46 10 28 enamel 
2700-8100 17 3 28 enamd 
8100-24000 5.2 1.4 26 enamel 


A 2.5 millihenry r.f. choke, tapped 
between the first and second pies from 
the bottom may be used to cover the 
100-300 ke band. 

Weare grateful to Mr. L. Donivan, of 
Bronx, N. Y., for calling our attention 
to the omission of wire sizes. 


YOUR ELECTRIC DRILL 


Has 100 Other Uses 


when used with K-Jax attachments 


METAL SAWING . . . SHEARING 
RIVETING ATTACHMENTS 


Dept. R. Write for illustrated circular 


K-JAX, 2600 Canton St, Dallas, Texs 
NOVEMBER, 1946 
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Build Your Own = The Finest 








although slight in a good unit, can still 
be objectionably loud in the quiet of a 
bedroom at night.) 


S1 and S6 are ganged with S4 and S7 
in the form of a four-pole two-position 
lever action positive type twitch. S7 
makes or breaks the 6.3 volt leads to the 
pilot light. The function of S4 will be 
treated in the following paragraph. 


In each substation is located a double- 
pole single-throw switch in the form of 
a spring-return push button. These 
switches are normally open. When 
closed, one side completes the relay coil 
energizing circuit, thus closing both 
pairs of relay contacts. This, in turn, 
applies B voltage to the amplifier and 
brings the filament voltage up to nor- 
mal level. The other side of the substa- 
tion push-button switch connects the 
substation speaker voice coil to the am- 
plifier input, through S4. This connec- 
tion by-passes the regular voice coil 
leads and the master station selector 
switch S38, thus allowing the substation 
to call the master station even though 
the latter’s power switch is “off,” 
and the selector switch is set to 
the wrong position. If the ensuing con- 
versation is of any length, the master 
station operator may set the station se- 
lector switch properly and throw his 
power switch to “on,” thus relieving his 
fellow conversationalist of the duty of 
holding in the push button. When the 
master station power switch is turned 
“off” upon completion of the conversa- 
tion, S4 is returned to position. 

The other side of the substation 

(Continued on page 70) 


LAST MINUTE 
SPECIALS! 


| Iron Cord Sets, 6 ft., fine quality 
G. E. Wire with plugs 
Extension Cord Sets, 7 ft. with 
3-way cube tap..... 41 
Excello Automatic Iron, 1000- 
watt .... ‘ 7.25 
|-Burner Hot plate 2.40 
Steam Electric Iron 8.48 
Dominion Electric Room Heater 5.90 
Electric Heat Pads, 3-heatcontrol 3.30 


ELECTRIC COFFEE 
MAKER SET 

| Consists of a beautiful Electric Coffee 

Maker Stove, 8-cup Glass Coffee 

Maker, Attachment for Grilling, also 

Attachment for Making Toast... 6.8 

(O.P.A. Retail Price $9.98 each) 


Write for illustrated literature 
featuring other merchandise. 


2% discount for payment with or- 
der, otherwise shipped C.O.D. net. 


SHEFFIELD RADIO & 
APPLIANCE CO., INC. 








Each 








516 W. Belmont Ave., Dept. D Chicago 14, TIL 
en 





———— In Fadio Kits 


The design, engineering and materials 
simplify construction and insure excel- 
lent reception and tone. 


Cabinet is beautiful example of crafts- 
manship, made of choice veneer. 
Tubes Mequired: Two 12SK7, One 125A7, 
One 12SQ7, One 35L6, One 35Z5. 


YOUR COST WITHOUT TUBES, $15.80 
JUST WIRE IT Terms--10°%, Deposit with Order, Balance C.0.D, 
All Parts Are Mounted Immediate Delivery 


ATOMIC HEATER & RADIO CORPORATION 


HOW 10 PASS icuis operators 
FCC LICENSE 


EXAMINATIONS... 
FREE BOOKLET 


Tells you the Government requirements for 
all classes of commercial operator licenses. 


Tells where to apply for and take the examina- 

tions, examining offices, scope of knowledge 

; required, extracts from FCC Rules and Regula- 
Don't Delay- tions, extracts from FCC Study Guide and Ref- 


: erence Material, approved way to prepare for 
Write Today! FCC examinations, positive method of checking 
your knowledge before taking the examinations. 


Edition Limited—Mail Coupon Before Supply Is Exhausted 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Successors to 














Niztson Rapio ScHoo., Founded 1939 
SmitH Practica Rapio Institute, Founded 1934 


RC-11 TERMINAL TOWER CLEVELAND 13, OHIO 
APPROVED FOR VETERAN TRAINING UNDER 6G. I. BILL OF RIGHTS 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RC-11 TERMINAL TOWER, Cleveland 13, Ohio 

Gentlemen: Please send your FREE Booklet, “How To Pass FCC License Examinations.” 

(Note: This Booklet does not cover examinations for Amateur License) 

I have had experience in broadcast- 
ing OF servicing 0 operating O 
mfg. 0 CAA 0 Army-Navy O 
amateur D other 

Check license desired: 

Radiotelephone () Ist. Class (] 2nd Class 

Radiotelegraph [) ist Class (1 2nd Class 


I am a CD High School Grad. College 
Grad. 0 with degree 





I now hold these licenses ... ; If a War Veteran, check here (1 
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Navy Panoramic Adaptors! 


The Panoramic Adaptor tells you at a glance what is going on over a wide area 
of the band. When attached to your receiver, the adaptor will visually indicate 
whether there are signals present within the area covered. It will show the relative 


frequency of each signal, relative signal 


strength, the type and percentage of 


modulation. This Navy unit was built to rigid specifications without consideration 


of cost. It will allow you to locate “holes” 


and contribute generally to the improved operation of your 
station. The RBV-2 covers a continuous band of frequencies 
100 Ke. wide. Operates on 115/230 V.A.C. 50/70 cycles, New 
and packed in original crates. Tropicalized. 


in crowded bands, detect weak signals, 


usr $Qg.so 


ONLY 
F.0.B. Chicago 








ARMY WALKIE - TALKIES! 


The BC-322 is a complete, portable radio communi- 
cation set. It is light enough to be strapped on the 
back and powerful enough for dependable voice 
transmission over a range of 10 to 20 miles. Fre- 
quency band 52 to 65 Mc. These sets are new in 


original crates. The low price includes 


handset, telescopic antenna, batteries and battery 
adaptor, and carrying case. $75.00 F.O.B. Chicago. 
Model BC-222 has two bands but otherwise the 
same as the BC-322. Frequencies from 28 to 38 Mc. 


$ 45" 


F.0.8. Chicago 


and 38 to 52 Mc. These sets 
have been in service but 
have been renewed by the 
Government. New batteries. 
No carrying case. 


PRICE 
ONLY 


Government 
Termination 
Material 


Condensers 
Resistors 
Spaghetti 
Switches 
Transmitting 
Tubes 
Wire—Cable 
Relays 

Tube Sockets 


WELLS SALES, INC. 
4717-5 W. Madison St. 
Chicago 44, lll. 


Transformers 

Volume Controls 

Vibrators 

= L Selenium 
etifiers 


tubes, 


Whip Antennas 
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USE COUPON | BELOW | FOR t COMPLETE INFORMATION 


WELLS-SALES, INC., 4717-J West Madison Street, 


Please ship 
O Please mail free Amateur Radio Circular. 


Se aaa ea eea ee eaeaaqguag 
Chicago 44, Illinois 
is enclosed 


Please send prices and information on the following items: 


ADDRESS 








SPECIALS 


Reevr tube grid clip—pkge of 4 
Acorn tube grid clip—pkge of 2 25¢ 
yl spring plate cap (2x2; *307) cK of 4 Goe 
20,000 ohm WW Pots—iongshaft; pkge of 4 $1.00 
20, a, ~~ WW Pots—screw driver eeeenedl 

p 


2 
5,000 =. WW Pots—screw driver’ ‘adjust; 
pkge of 2 
2,000 a WW Pots—screw driver adjust; 
pkge of 
one check or M.O., 


include postage 


GREENWICH SALES CO. 


59 Cortlandt Street New York 7, N. Y. 























Do you need 


BINDING POSTS? 


The XL PUSH POST =m tue 1 te, fering 
Action assures Constan' 

quick connection. 

Manufactured in All Aluminum Type M 
at 12c each. 


Al Body, Top Type Bt 
at 15c each. 





BRASS—STAIN- 

PIN, PROVEN 

oO —— TEST as NON- 
CORROSIVE at 28c each 


Manufacturers and Dealers Liberal 
Discounts 


X. L. RADIO LABORATORIES 











420 West Chicago Ave., _Chicago 10, mM. 





Here is the smallest possible A. C. power outlet 
to fit standard plugs. Rivets, eyelets or spot welds 
in place. Tabs provide for wrap around and fast 
soldering of wire. Mounting centers 1-1/8", takes 
only 1” clearance back of panel. Underwriters 
approved for 10 amp. @ 250V or 15 amp. @ 
125V 
WRITE FOR ALDEN'S “BLUE.BOOK™ 

ALDEN PRODUCTS COMPANY 


No. 402AC BROCKTON 64P. MASSACHUSETTS 
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RADIO BOOKS 


BY MAIL 


SAME-DAY SHIPMENT ON 98°/, OF ALL MAIL ORDERS. 
Books of nearly all radio publishers. If you don't know price, 
send deposit and we'll ship C.O.D. 

FSa’caracoc ro EDITORS AND ENGINEERS, Ltd. 


FOR CATALOG TO 
1305Kenwood Road « Santa Barbara, California 
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speaker voice coil is grounded to a water 
pipe, as is No. 6 pin of the amplifier con- 
necting plug. The water pipe system 
cannot be used as one of the relay leads 
as well as a return for the audio signa] 
because of the coupling between the two 
circuits when the relay circuit is closed, 
This interaction would cause intolerable 
distortion. 


CONSTRUCTION DETAILS 

The 9% by 7 by 2-inch chassis was 
built for the job of 22 gage galvanized 
sheet. A metal chassis front was pro. 
vided for mounting the controls and 
speaker so that the cabinet front could 
be made an integral part of the box. A 
standard chassis and panel could have 
been used. The usual precautions in sep. 
arating the input circuit from the rest 
of the amplifier should be followed. The 
power and interstation leads enter the 
master set through chassis-mounted 
connectors so that the amplifier may be 
easily detached for servicing. 

The chassis and panel layouts are 
clearly shown in the photographs. The 
power transformer is mounted in the 
lower right hand corner of the chassis, 
R6 is mounted on two of the transform- 
er bolts, as is the two-prong plug as- 
sembly for the power-line connector. 
The relay is located between T1 and 
the panel. Immediately to the left of 
the power transformer the rectifier tube 
and the triple-unit electrolytic filter 
condenser can be seen. Next in line is 
the power tube, with the 6C6 farthest to 
the left. Between the two amplifier tube 
sockets, and near the back edge, is the 
socket for the seven-prong plug termi- 
nating the interstation wiring. The in- 
put and output transformers are lo- 
cated under the speaker. 

Looking at the panel front, the power 
and talk-listen switches are located to 
the left, with the pilot light between. 
The volume control is positioned below 
the pilot light. The station selector is 
mounted directly below the speaker. 
Both of the latter two controls are po 
sitioned below the chassis top. The ar- 
rangement described gives a convenient 
layout with minimum lead lengths. 

Ordinary bell wire was used for the 
interstation leads, the maximum voltage 
handled being 16 volts in the relay cit 
cuit. By shopping around, seven differ- 
ent insulation colors were obtained, pro 
viding color-coded leads. Some ing 
nuity will be required in getting the 
leads hidden in partitions, closets and 
the attic, but no special precautions 
need be observed except to keep the 
relay wires separated slightly from the 
others when this can be done easily. The 
use of bell wire keeps the cost of this 
part of the installation to a minimum. 
Connection blocks were inserted at stra 





tegic points as indicated in the wiring 
| diagram. Transformer T4, which is # 
door chime transformer rated at 16 
volts output, was installed in a close, 
| with a line cord switch as S8. 
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UNIVERSAL 1-KW AMPLIFIER 
(Continued from page 57) 
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plished by means of the Variac or by 
means of a 200 watt, 110 volt lamp 
wired in series with the high-voltage 
transformer primary together with a 
switch for shorting out the lamp re- 
sistance for normal operation. 

5. Apply the reduced plate and screen 
voltage and quickly tune the plate tank 


for minimum plate and screen current | 
indication on the milliammeter. Adjust | 


the coupling between the plate coil and 
the output link circuit until the com- 
bined plate and screen currents are 
about 200 to 250 milliamperes. Watch 
the color of the 4-125A plates at this 
current indication: they should be a 
dull orange in color and should be of 
equal brilliance. If the plate colors are 
not of equal brilliance, this indicates 
that one tube is tither receiving inade- 
quate excitation or is being loaded too 
heavily. It is sometimes necessary to 
move the center connection of a grid coil 
one way or the other before equal ex- 
citation to the two tubes is obtained. 

6. If amplifier operation appears nor- 
mal with excitation and reduced screen 
and plate voltages applied, momentarily 
remove the r.f. excitation from the in- 
put circuit and watch the plate and 
screen current milliammeter. If the fixed 
bias is sufficient, the plate and screen 
currents Should drop to a very low value 
or zero. If the plate and screen current 
rises when the grid excitation is re- 
moved, insufficient fixed bias is being ap- 
plied to the grids, the amplifier is oscil- 
lating, or there are parasitic oscilla- 
tions taking place at some frequency far 
removed from the resonant frequency 
of the plate and grid tuned circuits. The 
grid current should indicate zero. If 
grid current is indicated when the r.f. 
excitation is removed, this is a sure sign 
of oscillation in the amplifier. If no grid 
current is indicated but the plate and 
screen currents rise when the r.f. ex- 
citation is removed, the trouble is al- 
most certain to be insufficient fixed 
bias voltage. 


7. Now, with the r.f. excitation re- 
moved, adjust the fixed bias voltage so 
that the total plate and screen cur- 
rents are approximately 100 to 150 mil- 
liamperes. Rotate the grid and plate 
tank tuning condensers throughout their 
scales; at the same time watch the plate 
and screen current milliammeter. The 
current indication should remain con- 
stant. If it does not, parasitic or spuri- 
ous oscillation may be taking place. 


8. If there was a change in plate and 
screen current as discussed in step 7 
above, adjust the trimmer condensers 
of the two parasitic traps under the 
chassis until the plate and screen cur- 
Tents remain constant at any setting of 


the plate and grid tank tuning condens- 
ers, 


_9. Connect the antenna to the output 
ink, re-apply r.f. excitation to the grids 
and apply the full plate and screen volt- 
4ge. Tune the grid and plate tank cir- 
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Famous LUCY Receiver (rom) 


@ Used by Paratroopers 
@ Used by U. S. Secret Service 
@ Used by Land and Sea Forces 


Now available to you for the first time 
Small, compact, ultra-efficient. No drilling or punching re- 
quired. Complete wiring diagram supplied 
@ Uses 6 Miniature Tubes—1R5, 114 

superhet circuit 
@ 2 BAND COVERS 2-12 Megacycles, 
e ry 90 Volts B and 1% Volts YOUR COST 

A Battery. : 


@ Iron Core (456 k.c.) LF. Trans 
formers. 
@ B.F.O. for CW Reception — 





» 185, 3 IT4’s in a 





@ CABINET INCLUDED. 
All Original Parts 6 TUBES INCLUDED 
Shipping weight 4 Ibs. (Less Phones & Hookup Wire) 
20% Deposit with Order—Include Postage 


KELVIN ELECTRONICS 7®SSRTLANOT st. 


NEW YORK 7, N. Y. 

















cuits as before and adjust the antenna 


loading for a combined plate and | MORE SMASH aA at 
screen current of 300 to 400 milliam- . . . . 
peres. Readjust the coupling between National Radio Distributors 
the r.f. excitation source and the am- | 
plifier grid circuit to give the proper IMMEDIATE DELIVERY 
grid current required for full power in- 
put operation. . — 

10. If the operation of the amplifier The Famous National Radio Kits 

ALL PARTS MOUNTED, 
now appears to be normal, the screen ut ay rue. 
and control grid power dissipation New & improved A.C./D.C. 
should be checked before prolonged ee oo, 
operation has taken place. The screen cluding beautiful modern de- 
r3 ° ° sign brown plastic cabinet, 
dissipation may be calculated by built-in loop antenna & new 
measuring the screen currents from 12SKT, 128Q7, 50L6, & 35Z5 tubes 
the two tubes and the voltage ap- Price (Con lete with cabinet) ............. $16.95 
plied to the screens. The power dissi- Lats of 30 cr mere (Complete with cabinet) (095 
* * Kit of 5 matched tubes for above 

pation will be equal to E,I., where { Tube A.C./D.C, T.R.F., built-in loop antenna 
E, is the screen voltage and I, is the . 
total screen current. The total screen | Bros of 50 or more (complete with cabinet) 
dissipation should not exceed the values Kit of 4 matched tubes for above (1°S 

° ° ° o,e 128J7, 50L6 & 35Z5) 
given in the 4-125A operating conditions 
charts. 

The grid dissipation is calculated | GLO-IRON 


from the following expression: re 
P, — Bemple GLOWS . Sparkling 
Where P, = Grid dissipation —— 
Ecmp = Peak positive voltage Features smooth - steel 
I. = d.c. grid current a 2S 
The grid dissipation for the 4-125As | § battery & Bulb. 
— = be allowed to exceed 3 watts | 5 Rees, Sask sow & Gtweet. will delight te 
per tuoe,. Individually & attractively boxed. 
As the tables issued by the manufac- 9" ' 
turer show, the maximum plate dissipa- iii tate nine el 
tion per 4-125A tube for c.w. telegraph | piticadlbcnso Rat 8 
operation is 125 watts; for radio-tele- | : . . . 
phone operation, the maximum plate | MACUUICVMCUHIM DRG) ay 
dissipation per 4-125A tube is 85 watts. 
This means that at 100% modulation : 
with a sustained sine wave, the plate 1029n E.163 St., New York 59, N.Y. 
dissipation will reach 125 watts per 
tube and, therefore, for radio-telephone 


operation, with normal efficiency, the ———«= The BUY of a LIFETIME—= 
plate power input will be limited to 


slightly over 700 watts per pair of U.S. SIGNAL oa 
4-125As. On c.w. telegraph operation, CORPS 5 Meter = 

















however, the full input of 1,000 watts | | SHORT WAVE XMTRS. 
may be used. (72.2 Mc) 
Plate voltages up to 3000 may be Complete with Tube... BRAND NEW 
(Continued on page 77) 


One 112 volt dry cell and 6714 volts of B operates 











it. Just attach di-pole, key or mike, connect the bat- 


| a teries and it's ready to use. Signa) Corps spec wired 
with silvered wire, mica condensers, and preci. 

RAB REE sion resistors. Highly stable circuit with Lo-Loss sil- 

vered inductance. (Adjustable padder.) Schematic sup- 

plied, Converts easily to walkie-talkie and Ham bands. 

5 Weighs less than a pound. Shipped by express only. 

= =F No C.0.D.’s, No Parcel Post. A sacrifice at only $3.49. 


Postal or express money order or certified check. 


NEWARK SURPLUS MATERIALS CO. 


) sous Cees Ave. . 324 Plane St., Dept. C, Newark 2, N.J. 
DALLAS. 1 TEXAS | SEND STAMP FOR GIANT CATALOG! 




















CONSTANT OUTPUT AMPLIFIER 
A tic Gain Control f J 
[et 6 ot | aa 


* Increases effective output power. 


* 38 db Amp. gain—600 Ohm input 
and output. 

* Prevents blasting and 
levels automatically. 

* Fine all-around pre-amplifier. 

* Eliminates gain riding. 

* Complete with tubes and instruction 
manual. 


raises low 





TELESCOPIC ANTENNA 


12’ 10” extended—for receiver and trans- 


$2.15 


mitter—74” dia. base, threaded 
base stud mounting—plated steel. 





SENSITIVE HEADSETS 
HS23—8000 Ohm 


with ear cups, 
extension cord. 


impedance, 
leather band, 


$9.59 
$] 315 


WRITE NOW 


For FREE catalog of 100! different 
items. All equipment of highest qual- 
ity, made to rigid government specifi- 
cations at a fraction of cost. All items 
brand new and guaranteed. Bargain 
bulletins also mailed each month. 





DYNAMOTOR—P103A 


6v. and 12v. d.c. input—500 v. 
d.c. @ 224 Ma. output. Complete 
with relays, filter, fuses. 


Terms 25% Deposit 


Balance COD (No other way) 
Write: Dept. R.C.-23 


SURPLUS 


kAbIO INC. 


2-54 148th STREET 
WHITESTONE, N. Y. 
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| must permit sufficient current to flow 


through the ballast for normal opera- 
tion, make available enough starting 
voltage, yet limit the current to a safe 
value at all times. 

Most inductances having d.c. in the 
windings have an air gap in the mag- 
netic circuit. This is to increase the 
apparent permeability over that avail- 
able without an air gap. The length 
of air gap which results in highest 
permeability and likewise highest in- 
ductance for the particular current 
conditions in the windings is called the 
optimum air gap. 

Optimum air gap may be computed 
by proper application of the normal 
d.c. magnetization curve and the in- 
cremental permeability curve for a 
given steel and core. The procedure is 
rather lengthy and will not be present- 
ed here. The average experimenter 
would probably find it faster to use a 
test circuit and obtain apparent in- 
ductance, apparent permeability, and 
optimum air gap simultaneously. 

Circuits suitable for measuring in- 
ductance, determining apparent per- 
meability and optimum air gap, are 
shown in Figs. 4 and 5. The Fig. 4 cir- 
cuit is suitable for low and zero direct 
current. D.c. saturation of the trans- 
former core is eliminated with the Fig. 
5 circuit but the circuit has the disad- 
vantage.of requiring two similar chokes. 

In either circuit the d.c. is first ad- 
justed to the normal working condition. 
R4 and R5, Fig. 5, must be so adjusted 
that no d.c. flows through R3. This can 
be determined by a d.c. v.t. voltmeter 
across R3. Sufficient a.c. voltage is ap- 
plied to give the working values across 














Come to the famous 


COYNE 
TRAINING SHOPS | 


where you learn by doing 








TRAIN RADIO- 


FOR 


ELECTRONICS 


IN A FEW WEEKS 


Prepare For A Good Job Now With 
A Lifetime Future! 


Trained Radio-Electronics men needed now 
will be needed too in the years to come. 
ing. Get a Radio training now and be 
° y Doing. Free employment service 
for life after graduation. Many earn while learning. 
you are short of money, ask about my Student 
Finance Plan. Now added Training in Industrial 
Electronics and Electric Refrigeration. We_are 
too quipped to train those who qualify under G. I. 
Bill. We also have facilities for men with physical 
disabilities whether due to war or other causes. Fill 
in and mail coupon for details. 


SEND COUPON FOR FULL DETAILS 





B. W. COOKE, Dir., Radio-Electronics Div. 
COYNE ELECTRICAL SCHOOL 

600 S. Paulina St., Dept. 86-8H, Chicago 12, Ill. 
Send Big Free Book; also details about Coyne Part- 
Time Employment and S' mt Finance Plan. 

O Send 


G. I, Bulletin O Physical Disability 











RADIO-CRAFT 


| 








Contains over 2000 Electronic 
and Electrical Hardware Items 


Permanent steel rack, complete with 40 screw 
top jars. Contains essential hardware such as 


screws, bolts, 


washers, 


nuts, 


trimouts, various springs, lugs, 
clamps, grommets, rubber feet 
ond bumpers, snap hole plugs, 


rivets, eyelets, etc. 


NO. 1035 


: RESISTOR KITS 


Assortment of 100 — 1/2, 
1 and 2-watt resistors. 


m TYPICAL RESCO VALUES! 
| NOKORODE SOL- G. E. GLYPTAL 


DERING PASTE 
1-lb. Can 49¢ 


y4? 


VARNISH 
Con 10c¢ 





10’ COIL ROSIN 
CORE SOLDER 


9¢ 10 for 75¢ 


12” PORCELAIN 
INSULATORS 
3¢ 10 for 25¢ 





6’ AC CORD 
AND PLUG 
19¢ 10for 1.75 


10-WATT ASSORT 
ED RESISTORS 
1S¢ 10for1.35 





MICA CONDENSERS 
HIGH VOLTAGES 
15¢ 10for1.35 


Screw Terminal Strips 
2-11 CONNECTOR 
Ass't_ of 10 49¢ 





Tube Adapters for 
Hord-to-Get Tubes 


29¢ 10for2.50 





Volume Controls — 
Ass’t Values & Sizes 
19¢ 10 for 1.75 





23 x 3—1.86 
14 x 3—2.40 


17 x 3—1.23 
7 x 4—2.64 


CHASSIS 


All sizes for all pur- 
poses. If the size 
you want isn't in 
stock, our Metol 
Shop will make it in 
48 hours. 
10 x 17 x 3—1.50 
7x13x 2— .99 
13x 5x 3— .99 


And Many Other Sizes In Stock 


JUST OFF THE PRESS! 


SPECIAL 


BULLETIN OF 


VALUES ON 


RADIO PARTS AND EQUIPMENT 
Send for Yours Today! 


SERVICE CO. OF PENNA., 


INC. 


7TH AND ARCH STREETS, PHILA. 6, PENNA 
Branches of 5133 Market St. and 3145 N. Brood She 
Phila. Also in Wilmington, Del., Easton, Pa., Allentown, Pde 


for 
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Li, as measured by an a.c. v.t. volt- | 
meter. Connecting it across R83 will | 
give the voltage drop due to the a.c. 
fowing through L1. | 
The optimum air gap may now be 
found by varying the gap length until 
the a.c. voltage across R3 reaches a | 
minimum with the a.c. voltage and 

direct current across L1 held to the 

working values. For Fig. 5 the air gaps | 
must be the same for Li and L2 and 
both varied simultaneously. 























THE SECRET'S OUT! 


The New and Spectacular 
ACA-100D0C AMPLIFIER 


Ready Gor Delivery! 


DESIGNED BY A. C. SHANEY 
























INDUCTANCE FORMULAS 
The apparent inductance of Ll in 
henries will be L. = .159 X 


(R; Ex)* 
aT 
E:” 


f 


where R3 = d.c. resistance of voltmeter 
shunt in ohms, Er= a.c. volts across 
Li, En=a.c. volts across R3, f=a.c. test | 
frequency, and Ra=apparent resistance 398 Broadway, New York 13, N. Y. 
of L1. (Ra consists of the d.c. resistance 


A. C. Shaney’s FM-AM AMPLIFIER MANUAL is still available at 25c 
plus resistance effects due to core losses. 


The latter are very low in good-grade laminated cores.) 

Usually Ra is small compared to the inductive reactance of | 

the coil and could be omitted, simplifying the formula to 
159 R, Ex 














A revolutionary development in amplifiers cleverly 
designed to defy obsolescence and amazing in itso 
_ performance. New circuits, new materials and new = 
processes ore actually combined in this one amplifier a 
to produce the most satisfying musical amplifier. the * 
world has ever known. If you ore one of those discrimi- 9 
nating persons for whom nothing less than the bes? is ‘J 
a disappointment, you are one for whom the ACA~ 
100DC was designed. Send for technical literature ’ 











































La a 

fEr 
Because L1 and L2, Fig. 5, are in parallel, L. must be mul- 
tiplied by 2 to obtain the value for L1. 
Knowing Ls, the apparent permeability can be found to be | 
10°1 L, 


















FOR RADIO AND 
ELECTRONIC APPLICATIONS 


ONAN ELECTRIC GENERATING 









3. 19 N’A Ki 







; PLANTS supply reliable, econom- 
= where 1 — length of core in inches, A = area of core in ical electrical service for electron: 
square inches, N = number of turns in coil, and K, — stack- ics and television applications as 








ing factor (usually about .9). 
The a.c. flux density in lines per square inch will be 


well as for scores of general uses. 
Driven by Onan-built, 4-cycle gaso- 






































































L WW Bins line engines, these power units are 
ea of single-unit, compact design and 

— 4.44fNAKi sturdy construction. Suitable for 
IN where Erms = a.c. voltage across L1 and other symbols as mobile, stationary or emergency 
s before. service. 
— To simplify calculations for average cores an Iron-Core Model shown is from W35' 
RS Inductance Design Chart has been constructed in Fig. 6. pom y od y Lang tee 

35 a symbols at the scale headings may be identified from inder, water-cooled engine. 
rine the previous text. The multiplying scales X:, Xs, Xs are 
TOR used to obtain readings. sialties dD. W. ONAN 
a9¢ _ The Inductance Design Chart is constructed to automat- | AND SONS 
‘ ically allow a .9 lamination stacking factor. Oa points, 2434 Royalston Avenue 
“75 (20d the B.. and TC, turning curves were prepared from ee SS — 
———= & (ata on 29 gauge (.014-inch) steel laminations having prop- 
is erties similar to those on Curve 1, Fig. 1, which appeared 

pur- last month. These properties were taken as an average. Some | 
hoy steels will give more inductance, others less. Now points and | 
hetal turning curves may be constructed for steels and cores with | 
it in other characteristics. The balance of the chart would re- | 
ons main unchanged. 

‘99 The previous B.e formula may be used to assist in select- | 

99 ing one of the Bac turning curves or Oue points on the chart. 















oro be B.- may be less than 65 for] the area (A) = 1.0 square inch. The | — enero nen 
: interstage a.f. transformers and | entire core has uniform cross-sectional : P NEW: RADIO! 
moothing chokes while for some output | area (each of the two outer legs have eit chet of purse! 
transformers and swinging or input | one-half the area of the center leg). | Compete 


— it may go well beyond 3500. | The core length (average length around | 
urning curve TC, is used to obtain air | each window as indicated in Fig. 3) 























gap length for all values of Bae. l, = 6.0 inches. Window is 14 x 114 inch. 
Bac = 650 will be satisfactory and there cer 
USE OF THE CHART will be 80 ma d.c. in the windings. The ot ‘aSiiak tate’ ‘To. WORK” 
Assume we have a core like Fig. 3| problem is to find the maximum in- Used ; wotels 
last month’s issue) to be used for a| ductance, L,, in henries, and the opti- Send Only $100 hy vd pay 
ENNA Smoothing choke. The core is 1 inch wide | mum air gap, /., in inches. GIFT FOR CHIL DREN OA ADULTS ALIKE! Get. your 
od She 





and stacked 1 inch high using 29 gauge The more turns the greater the in- | ay yg ne penn akg eons herons 
. . i ea v v 
(14-inch) steel laminations, making! ductance but wire size, allowable re- Pa-kette Electric Co. Bee 
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SIGNALER 
$24.95 


A Different, Positive Radio Tester 


The New Dynamic SIGNALER is revolution- 
ary... accurate... and quicker and easier to 
use! The SIGNALER puts out a eneteenty 
varying audio signal from 5000 cycles to we 
above short wave bands, including FM. Insert 
a signal at any point in the circuit. Start at the 
plate of the output tube. Proceed from plate to 
grid of ev stage. Locate by lack of signal 
output, the defective stage . . . accuratel and 
rapidly. Complete isolation from AC Power 
Line. No complicated dials to fuss with! An 
output jack and variable gain control do the 
trick. Use one probe for all tests . . . audio, 
intermediate, and frequency. Used with an 
output meter, the SIGNALER is the most 
ern, efficient way of servicing the most 
complicated radio circuits. Complete with 
special jack, lead, and probe, plus thorough, 
easy-to-understand instructions. 


MAIL THIS ORDER FOR QUICK DELIVERY 


ELECTRONIC PRODUCTS CO. a 
662 Monroe Ave. Rochester 7, N. Y¥. 
Please send the following immediately. I und ad my fl 
money will be refunded if I am not completely satis: | 
© Signaler Set Tester @ $24.95 ‘ 
© Check or Money Order enclosed (© Send eis 





662 Monroe Ave. Rochester 7, N. Y. 





RADIO PARTS 


ELECTRONIC 
APPARATUS 


Radolek’s big Free Profit 
Guide Catalog and Profit 
Bulletin supplements keep 
you abreast of the 
rapidly changing radio 5 Il 
situation. Buying from rah | 
Radolek means greater @& 
values, better service SOUND SYSTEMS 
and more profits, Make 

Radolek your buying FREE 
headquarters. CATALOG 


RADIO PARTS 


Large Stocks 
Fast Service 
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sistance and window area will limit the 
number. Wire size and coil dissipation 
watts may be computed as outlined for 
electromagnets. If the coil resistance is 
too great larger wire may be used. 

A fairly reliable method is to select 
a wire, allowing 750 to 1250 circular 
mils per ampere. A wire table and a 
few computations will show that 3500 
turns, No. 32 enamel wire, would go in 
the window and have a resistance of 
about 250 ohms. 

This information may now be applied 
to the Inductance Design Chart, Fig. 6. 
The column headed “Order of Scales” 
indicates the function of certain groups 
of scales and under each function is 
given the order in which the scales are 
read at each setting of a straightedge. 
Mistakes will be prevented by writing 
down the reading for each scale. 


Using the group of scales “FOR D.C.” 
set a straightedge from 3500 (no. of 
turns) on N to 80 (no. of milliamperes) 
on M.A. and read 3.23 on X:; From 3.23 
on X:1, to 6 (ligth. of core, inches) on 
l, and read 4.02 on X.; Next from 6 
(core lgth.) on 1, to 1 (core area, sq.-in.) 
on A and read 8.78 on X:; From the 
8.78 on X: to 3500 (no. of turns) on 
N and read 7.38 on X,; From 4.02 pre- 
viously obtained on Xz over the B.. = 
650 curve and read 222 on ua; From 222 
on p. to 7.38 previously obtained on X, 
and read 13 on L,, the apparent in- 
ductance in henries. 


The optimum air gap may be found 
by using the “AIR GAP” group of 
scales. From 4.02 found above for X, 
over the point of the TC. curve read 170 
on ua; From 170 on u, to 6 (core igth.) 
on I, and read .0153 on /,, the total 











OSCILLOSCOPE 
FOUNDATION KIT 


5 INCH 


Consisting of Case, Chassis, two shelves 
(right & left), tube shield and 
SRS SIRT SELES a | bracket, front 

pis panel, screen 
window 

frame, han- 

| dle, plastic 

| window sock- 

| et, with SCP1 

| Cathode Ray 


| LAE eee 


2x2 Tube 

Socket for 2x2 Tube 

H.V. Condenser 

KIT, without Cathode Ray tube 11.95 
5CP1 Cathode Ray tube only ... 7.40 
Tube shield and bracket only.... 1.98 


Highbridge Radio-Television 
and Appliance Co. 


340 CANAL STREET NEW YORK 13, N. Y. 








WHOLESALE 
RADIO-ELECTRONICS 
PARTS DISTRIBUTOR 


IMMEDIATE DELIVERY 
_. FROM STOCK ON 
TEST EQUIPMENT 


WATERMAN OSCILLOSCOPE 
S-10-A Pocket Size $55.00 
G.E. 3” OSCILLOSCOPE 
Model CRO-3 A $79.50 
DUMONT OSCILLOSCOPE 
274 Five-Inch $99.50 
McMURDO SILVER 904 Capac- 
itance 
Resistance Bridge $49.90 
McMURDO SILVER “VOMAX"” 
Vacuum Tube Voltmeter 
$59.85 
R.C.P. 448 Pocket Multitester $24.50 
R.C.P. 424A Volt-Ohm-Milliammeter $29.50 
R.C.P. 322 Tube Tester . $41.50 
R.C.P. 461 AP Sensitive Multitester $43.50 
R.C.P. 664.Electronic Multimeter $45.00 
R.C.P. 322 P Tube Tester (Portable) $45.50 
R.C.P. 668 Vacuum Tube Volt-Ohm 
Capacity Meter $74.50 
R.C.P. 665 A.V.T. Volt-Ohmegger 
Insulation Tester $94.50 








KIT ASSORTMENTS 
100 Ass't—!/2 Watt Resistors—Insulated 
$1.95 
100 Ass't—I Watt Resistors—Insulated 
$2.50 
100 Ass't—2 Watt Resistors—Insulated 
$2.95 
20 Ass't—Volume Controls $2.45 
6-25 Ft. rolls Hookup Wire [(ass't 
colors) 
20 Ass't Auto-Radio Suppressors $2.45 





PHONO AMPLIFIER 


3-tube, A.C.-D.C. — Completely Wired. 
Ready to Operate. Uses 50L6-35Z5-12597 
$3-75 


(less tubes) 


MAIL ORDERS FILLED PROMPTLY 





509 ARCH STREET 
PHILADELPHIA 6, PA. 
LOmbard 3-0513 
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length of the air gap, in inches. (See 


Fig. 3.) 


Although not a part of the problem 


let us suppose there is no d.c. in the 
windings. What will be the inductance? 
For this we use the “NO D.C.” group 
of scales. To proceed set a straightedge 
from 6 (Igth. of core) on J, to 1 (area 
of core) on A and read 8.78 on X:; 
From 8.78 on X: to 3500 (no. of turns) 
on N read 7.88 on X,;; From 7.38 on 
de 
X, to ————— point on pu. and read 37 
Bac = 65 


on L., the apparent inductance in hen- | 


ries. If Bac is nearer 650 than 65, the 
L, would be over 60 henries. No air 
gap would be used. Instead, the lami- 


nations would be interleaved as on any 


transformer. 


TRANSFORMERS, SWINGING CHOKES 

Audio frequency and output trans- 
formers are designed mainly on the 
basis of inductance of the primary 
winding, making the design problems 


similar to chokes except that secondary | 


windings follow regular transformer 
procedure for impedance and turns 
ratios needed. Inductance values range 
fom 2 to 50 henries and more, the 
higher inductance values giving better 
low frequency response, especially when 
used with tubes having high plate re- 
sistance. 

Swinging chokes are often desirable 
when the load varies widely. The main 
diference between a swinging and 
smoothing choke is that the former, 
though designed for high d.c., has a 
shorter than optimum air gap. This 
shortened air gap lowers the inductance 
considerably at high d.c. loads and in- 


creases it at low d.c. loads when com- | 
pared to a choke designed for high d.c. | 


only, 


The Fig. 6 chart is useful only for | 
rough design of a swinging choke. Select | 
the wire for the maximum d.c. ma and | 


assume some value for turns to fit on 
the core. From the chart determine L, 
at maximum d.c. and multiply the value 


found by 0.58 for the actual minimum | 


swinging choke inductance. If this fig- 
ure proves to be unsuitable try again 
using new values for turns or core. 

After suitable values have been found 
for the maximum d.c. use all of them 
except that in place of the maximum 
dc. ma substitute a value only 10 per- 
cent of the maximum d.c. ma and find 
the length of optimum air gap from 
the chart. Multiply the length as found 
by 2.6 to find the total air gap length 
to use for the swinging choke. Induc- 
tance ratio between maximum and 10 
Percent of maximum 4d.c, will be about 
4to1. A shorter air gap would increase 
the ratio but would decrease the in- 
ductance at maximum 4d.c. 

A handy reference chart of conversion 
factors and formulas (see page 27) 
shows some unusual variations. Un- 


aanted symbols are explained in the 
ext, 


Acknowledgement is given Allegheny 
Ludlum Steel Corporation, United 


States Steel Corporation, and American | 
olling Mill Company for information | 


n electrical steels. 
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Length 10% tn,) 
Width 4% in, 
Height 13 in 

Shipping Weight) 
29% Pounds 


The Most Efficient Auto Radio Tuning 
Cable-Servicing Machine in Use Today! 


Completely redesigned to mect MODERN Servicing requirements, the NEW JFD REMOTE-O-CABLE RE- 
\PLACER 1s a vital necessity in the workshop of every auto-radio serviceman 


1 SWEDGES SHAFTING TO PREVENT UNRAVELLING, 
2. CUTS SHAFTING TO EXACT LENGTH 

3. REPLACES OLD FITTINGS ON NEW SHAFTING 
'4. CASING GROOVE MAKES CUTTING EASY 


J. FLD. MANLRACTURING COL TELE RT. HAMILTON PRW AY. REY SNS Y 


, . 
Aircraft Receivers 
5 4 f 2SK7, —12SR7, 3 : 
Men 1 12KBs Range abe 9b er Dynamotor 
Ke. (specify freq _ desired) 1S ome * “ § 
S-Gne; 6.2. _,lmei, power, SY DC. Ag ee DM-32A 
oe Oe, Gricindt cost $90.23. vo — > ati eeedeer: & 
z § $12.95 i ‘ yee H 


(Complete with tubes) put 28VDC; output 250 


Army Aircraft ry : ocgery vay $33.95. 
Receivers ‘a Your Cost ea, $4.95 
BC-946-B fae) = Lats of 10 es. 3.95 


Broadcast band from 520 to 1500 
‘ec, tube complement: 3—12SK7, 
1—12SR7, 1—12A6, 1—12K8; can 
be used with 24V dynamotor sup- 
plying A & B power; can be con- 
verted to AC or DC or 82 volt sets; 
3 stages of IF used, 


Uses 3 gang condenser. $1 2.95 


Each 
Complete with tubes and schematic. 


Signal Corps Radio Receiver 


BC-341-B 2 tube set—1—12SQ7; 1—12C8; 
original price $18.75; ship. wt. 
5 Ibs. Your COST (less tubes) .. $3.95 





”” 

31,” G. E, AUTOMATIC TIME METER SUPREME FOUNDATION METER 
60 cycle 110 volts. This time meter consists of 

a cyclometer driven by a telechron synchronous 40 Micro Amps. 20,000 ohms per volt. 
motor. Connect to an electric circuit; it will, un M ¢ 

—— ~~ indicate = a - gy 4’2" square, anufactured by Supreme 
tenths ours or minutes that t circuit is - 

in use. Ship. wt. 6 Ibs. list $17.00. $4 9 Instruments Corp. 
YOUR COST ° 


























plus shipping charges 


—>ARROW SALES, INC< 


59 W. HUBBARD ST., CHICAGO 10, ILL. 
Telephone: SUperior 5575 
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SPECIAL 


SIGNAL CORPS. 
TEST SET 
(Brand New) 


* CHECKS CON- 
TINUITY OF CiR- 
CUITS 


* TESTS FOR AC- 
pc 

*TESTS RESIST- 
ANCE 

* CHECKS CAPAC- 


ITORS AND 
FUSES 


© OTHER USES 


© PRICE INCLUDES 
EXTRA SET OF 
TUBES — TEST 
LEADS — IN- 
STRUCTIONS 


$3.95 


complete 


A Sensational New Develop- 


ment in the Radio Parts Field 


FEDERAL 
SELENIUM RECTIFIER 


*CONSOLE RADIOS 
FOFs +xC-0c PORTABLES 
*VIBRATOR POWER SUPPLIES 
*|INTERCOM POWER SUPPLIES 
**REPLACES MOST RECT. TUBES 








Orders 


6 to 49 99}, 
Orders , F 
a. 

wine .09 


larger quantities gladly 
furnished. 


FEATURES ac LESS 

d SOCKET; 

REPLACE Ae ILITATE SMALLER CABINET 
E : PROLONG LIFE OF SET; GIVE 

IMMEDIATE eso santa ‘ 

Schematic Applications wit every or er 
i lete stocks of nationally known 

tts naROVOX, B&W, NEWCOMB, THOR: 

DARSON, MEISSNER, TUNGSOL, i 

SUPREME, etc. 

If not rated, 20% withorder, balanceC.0.D. 








Quotations on 


Radio and Electronica Corr 


200 Greenwich St., N. Y. 7, N. Y. 


BEekman 3-2980-1 
(Cable Address) “MILOLECTRO NEW YORK’. 
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COMMUNICATIONS 


A SUGGESTION AND COUNTER-SUGGESTION 


Dear Editor: 

I wish to make a suggestion that will 
make your magazine very popular, I 
think. I have had occasion to cut out 
many of your articles for future use 
and have been annoyed to find the arti- 
cle continued for one or two columns 
in the rear of the magazine. 

To remedy this aggravation I suggest 


| that each article be complete in itself 


and any leftover space be dedicated to 
advertising. Also to refrain as much as 
possible from putting two articles back 
to back. 
HAROLD LEJUz, 
Long Island City, N. Y. 
(Many suggestions as to better make- 
up have been made to RADIO-CRAFT. 
These range from a proposal to keep 


all the advertising in a separate sectioy 
to the suggestion that all articles hp 


backed up with solid advertising. Dy 
to mechanical difficulties not less thay 
the fact that no change would pleas 
everybody, it seems impossible to 
cede to any of these requests. 

The satisfactory solution of the prob. 
lem is to file the magazine intact. Then 
obtain a small card-file box and a pack 
of file-cards at the five-and-ten-cent 
store. Write down the names of inter. 
esting articles and file alphabetically 
under subjects. Thus it will be possible 
to turn up in a minute all the articles 
on a given subject, not only in Rapio- 
CRAFT but in other magazines, or even 
in books and publications not at the 
moment in your possession.—Editor) 


WHAT IS A RADIO SERVICEMAN WORTH? 


Dear Editor: 

Have just read the August issue of 
Rapio-Crart. I have never written any- 
thing before but since reading, “Serv- 
icemen are honest,” page 774, would 
like to say: Down here in Texas, a 
serviceman would starve to death at the 
prices Mr. Roth suggests. Just yester- 
day I had to pay 58c per box of 10 pilot 
lights. If I figure right this is 5.8¢ each, 
and 10c retail is not much profit if you 
have to take the chassis out of the cab- 
inet, which you have to do in most 
midgets. He states you can replace a 
filter bank for $1.50. A three-section fil- 
ter (when you can get them) costs you 
94c here. And that “clean up and re- 
align” for 50c takes the cake! I charge 
$2.00 for b.c. sets and $3.00 for allwave, 
and don’t think it’s a penny too much. I 


for one haven’t spent the money I have, 
as well as 18 years experience, to work 
for nothing. I think anytime a man has 
devoted his time and money for special 
training, equipment, etc., and can re. 
store a radio to its original perform- 
ance he should be paid a fair amount 
for his labor. My estimate on the job 
mentioned would—assuming the tubes 
to be valued as stated—be $9.25 plus 
$1.00 for pickup and delivery. I don't 
think this is an unfair price, and neither 
do I have any complaints on high prices. 

Have read nearly every issue of 
Rapio-CraFT for 15 years—a_ great 
magazine. I am not writing this to get 
under anybody’s skin, but to quote con- 
ditions in our part of the country. 

J. F. SNEED, 
Waco, Texas 
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“Plate Supply” 


ILLUSTRATED 





Suggested by: Gus Britzman, Houston, Mo 
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UNIVERSAL 1-KW AMPLIFIER 
(Continued from page 71) 








used for c.w. telegraphy; for telephony, 
however, plate voltages from 2200 to 
2500 are recommended. Although the 
author has successfully operated the 
4-125As with plate voltages as low as 
1000 volts, such low-voltage operation 
is not recommended as the efficiency 
and power gain of these tubes drops off 
sharply as the voltage is decreased be- 
low 2500 volts. 


Adequate cooling must be provided 
for the envelopes and seals of the 
4-125As where medium or full input 
power is applied to the tubes. A small 
inexpensive blower or fan will usually 
be sufficient to move the two or three 
cubic feet of air per minute required 


for cooling of the stem structure. Better | 


cooling efficiency can be obtained by di- 
recting the stream of air upward 


through the holes of the Johnson type | 
275 socket and the ceramic base of each 


tube. 
List of Parts 
CONDENSERS 


1—Variable condenser, 2-gang, 99 wuf per section, 
7000 volts peak, 0.175 inch spacing. Johnson 
Type 100DD70 or equivalent. 

1—Variable condenser, 2-gang, 105 uwuf per sec- 
tion, 2000 volts peak, 0.045 inch spacing. 
Johnson Type 100FD20 or equivalent. 


1—Fixed condenser, mica, .005 uf, 1000 volts | 
d.c. 


1—Fixed condenser, mica, .001 yf, 12,500 volts | 
de | 


C. 


2—Fixed condensers, mica, 0.01 pf, 1000 volts | 
dc., or fixed mica condensers, .001 yf, 1000 | 


volts d.c. See schematic. 


2—Fixed condensers, paper, 0.02 uf, 600 volts | 


«. 
2—Adjustable trimmer condensers, mica (or air), - | 
f 


3 to 30 pyf. 


COILS, ETC. 
1—Complete set (80, 40, 20 and 10 meters) 
Barker and Williamson 75 watt plug-in, ad- 
7 link type inductors. B. & W. Type 
iL. 


1—Complete set (80, 40, 20 and 10 meters) 


Barker and Williamson 1000 watt plug-in, | 


swinging link type inductors. B. & 
HDVL. 

I—Jack bar—swinging link assembly for above 
HDVL inductors. 

1—R.f. choke, 2.5 mh., 500 ma. 

2—Parasitic trap inductors—10 turns No. 14 


W. Type 


enameled wire %-inch diameter, pulled out | 


to form a coil 1% inches long. Self-support- | 
ing. 


RESISTORS 
1~Fixed resistor, 35,000 ohms, adjustable, 100 | 


watts. 


1—Fixed resistor, 10,000 ohms, adjustable, 25 | 
watts, 


OTHER PARTS 


| 
| 
. . | 
1—Filament transformer, primary 110 V.a.C. 3 
Secondary 5 v.a.c., ¢.t. 13 amperes. 


liammeter connections). 

2~Eimac 4-125A beam tetrode transmitting 
tubes, 

2~Special ceramic sockets for above tubes. John- 
son Type 275. 

1~Milliammeter, 3%4-inch diameter, 0-50 ma. d.c. 

iHligh-voltage coupler, ceramic, 14 to 14-inch 
shaft. 


Coupler, insulating type, 14 to 14-inch shaft. 

1~Dial, direct drive, 0-100 clockwise over 180°, 

_ 4d inches diameter. 

Dial, direct drive, 0-100 clockwise over 180°, 

_ £% inches diameter. 

\~Phone plug, bakelite shell. 

1~Standard aluminum panel, 1214x19x% inches, 
black crackle finish. Parmetal Type 6681. 

1~Standard steel chassis, 18x17x8 inches, cad- 

, mum plated finish. Parmetal Type C-4536. 

~Chassis mounting brackets. Parmetal SB-713. 

Cabinet for complete transmitter. Parmetal 
ie rack, 6114x19-inch panel space, No. 





RADIO-CRAFT for 





Seated opie bs G8. 
is HEADQUARTERS for 


Ro ty ee 


i 


Chemicals, 
Coil et 
ee FREE 

~ tina = ™ 
2 ds the i D- 
ay Radio - Electronic CABINE 


Genuine G-C 
Quality. 


sist on 


Manufacturers and Serv- 

ice Men with Parts, Tools, , 
Radio Cements, Chem- { 
icals and Compounds. In- ls) ® 


Dial Cables, Dial Belts, 
Packaged Hardware, 
Cabinet Repair Kits 


RADIO PARTS and SERVICE AIDS 


0 SPEEDEX 
Wire Strippers 

Alignment Tools 

Ne-O-Lite Testers 


G-C CATALOG 








A PRACTICAL 


MERCHANDISING 
PLAN 


SEE PAGE 2 








“SINGER” 
TUNER! 


Makes any amplifier into a 5- or 6- 
tube superhet. radio. 
Completely wired & ready to operate. 


7° 
(LESS TUBES) 
‘ses 12SA7—12SQ7—12SK7 


“SINGER” 
PHONO AMPLIFIER! 
3-tube AC-DC completely wired & 


ready to operate. 
(LESS TUBES) 
Uses 50L6—35Z5—12SQ7 


“SINGER” 
RECORD PLAYER! 


Includes: 
3-tube amplifier, tone control, 5” 
speaker, fine motor, crystal pickup, 


handsome cabinet. 
4 9° 


(LESS TUBES) 

Completely Wired & Ready to Operate 
IMMEDIATE DELIVERY!! 

25% Deposit Required With Order 


N. J. INDUSTRIAL CQ, 


it HILL 8ST. NEWARK 2, N, J. 








SURPLUS SPECIALS 


5” Cathode Ray RCA Tubes $5 

G.E, 4mfd 2000 v Oil Condensers 2 

Eimac Transmitting 15 E Tubes 1 

W.E, 436 A Range Amplifiers 12 

New RCA DP 12 Direction Finders 100.00 
Other Surplus Bargains—Write 
TIRET ELECTRIC COMPANY 

47-46 Vernon Boulevard, Long Island City f, N. Y¥. 


-00 
00 

50 
50 

















NEW CATHODE-RAY TUBES 


5CP1's in original sealed cartons, $7.95 each. 12 pin 
diheptal socket for 5CP1 when bought with tube Sc 
each; otherwise, each. New 5CP1 steel shiecids, 
cadmium plated, 85¢ each. Include shipping postage 
in your money order. 5SCP1—6-Ibs.; shield, 3-Ibs 
+» 955, 956 and 957 Acorn tubes in original 
not rejects, oec acne postpaid in U. 8, 
ri electronic baraain tist. 
OHMEYER ENGINEERING LABS. 
Fairview Bivd. Dept. K Hempstead, N. Y¥ 
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The Quality 


RADIO KIT 


available at a Record Breaking 
Low Price 


sensationally reduced below O.P.A. ceiling 
price 


MODEL S-5P 
Improved superhet- 
erodyne circuit, 
built-in loop anten- 
na, PM Alnico 
speaker, streamlined 
airplane dial, wide 
tuning range, 550Kc- 
1600 ke, 5 tubes 
(including _ rectifier 
115V-AC-DC 12SK7 
IF) 12SA7 convert- 
er, 12SQ7 Det. and 
Ist audio 50L6GT 
output and 35Z5GT rectifier, brown bakelite 


cabinet. 

Complete Kit less tubes $10.95 

Tubes available (prices on 
request) 

Also Available Phono Kits 
Model RP-3 


Radio Phono Kit Model RP-S5 

Portable Radio Phono Kit 
Model RP-S5P 

Portable Battery Kit Model 
P13-4 


23.95 
34.95 


31.95 


15.95 
Record Changer 
RC-3 39.95 
(ALL KITS SUPPLIED LESS WIRE & SOLDER) 
Write for Descriptive Catalog M 


RADIO KITS COMPANY 


120 CEDAR STREET 
NEW YORK, N. Y. 


Kit Model 














¢----- IMMEDIATE ----~; 


Delivery from Stock! 


New Model 670 
SUPERIOR 
SUPER-METER 


Combination VOLT - OHM 

MILLIAMMETER gins CA- 

PACITY REACTA IN- 

DUCTANCE and DECIBEL 

MEASUREMENTS. GOOD 

—BAD Scale for checking 

quality of electrolytic con- 

densers at test potential of 
150 volts 
Complete 


New Model 450 
SUPERIOR 
TUBE TESTER 


Speedy operation assured 
by newly designed rotary 
Selector switch. Tests all 
tubes up to 117 volts, in- 
eluding 4,5,6,7,7L, e- 
tals, Loctals. Rant am 
Junior, Peanut, Television, 

Magie Eye, Hearing Aid, 
Thyt: itrons, Single Ended, 


Mercury Vapor Rec- 39 50 
° 


also pilot lights. Complete... 
Write Dept. C-i! for FREE 1947 catalog. 


ATLAS ELECTRONICS COMPANY 


g ft Edward M. Morgan PI. New York 32, N. Y. 


Floating Filament, 
tiflers, etc., 





COIL KIT 


Matched superhet: ist I.F., 2nd LF., Osc. 
and Loop. With circuit diagram. 
Postpaid 
in US. $1.95 
Plus SW 6-18 Mc. Ant. & Ose. Coils $2.45 


C-B MANUFACTURING CO. 
412 West 37th Street New York 18, New York 
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Alden Products Co. 
Allied Radio Corp. 
George Brodsky 
Almo Radio Co. 
E. L. Brown Co. 
Amplifier Co. of America 
Sternfield-Godley, Inc. 
Arrow Sales, Inc. 
Sander Rodkin Adv. Agency 
Atlas Electronics Company 
Bass & Weber Co., Inc. 
Atomic Heater & Radio Corp. .. 
W. Montague Pearsall 
Audel Publishers 
Grant’ & Wadsworth 
Bell Telephone Labs 
N. W. Ayer & woud 
Bowman, J. eee ee 
Buffalo Radio Supply 
International Advertising Ag. 
Burstein-Applebee Co. 
Frank E. Whalen Adv. Co. 
C-B Manufacturing Co. 
California Radio & Electronics Co. . 
ss & Weber Co., Inc. 
Cones, Co., C. 
J. Werner Adv. 
Capitol Radio Engineering Institute . 
Henry J. Kaufman & Associates 
Carlock Laboratories 
Clarkson Publishing Co. 
Smith, Benson & McCure Co., 
Cleveland Institute of Radio Elecs. 
Kenneth Kolpein Adv. 
ications Equip IN oct ieee aalel 
‘Borough Advertising Co. 
Concor aaa Corp 
E. H. Brown Advertising Ag. 
Constant Electric 
Cord Electrical Supply Co. . 
Rea Fuller & Co. 
John A. Cox 


Coyne Electrical School ........... 
McJunkin aig wow By ocatind 
Coyne Electrical Scho 
Phil Gordon Agency 
Crabtree's Wholesale Radio 
DeForest's Training, Inc. 
MacDonald Cook Co. 
Dow Radio 
Editors and Engineers, Ltd. 
Electronic Designs, Inc. ... 
Bass & Weber Co., Inc. 
Electronic Products Co. 
Feldman, Lefler, Inc. 
Federal Telephone & Radio Corp. .. 
Rickard & Co., Inc. 
Feiler Engineering Co. 
George Brodsky Adv. 
Fischer Distributing Corp. ..........-.-.....005 43 
General Cement Mfg, Co. 
Turner Adv. Agency 
General Electric Company 
axon, Inc. 
General Test Equipment Co. 
Suzanne Hayman 
Greenwich Sales Co. . 
Bass & Weber Co., Inc. 
Harrison Radio Corp. 
Altomari Advertising Agency 
Hershel Radio Co. 
Hugh Allen Advertising 
Highbridge Radio-Television & Appl. Co. .... 63, 74 
Sternfield-Godley, Inc. 
Hollander Radio oy So 
Turner Advertising gency 
Instructograph Company ‘ 
Turner Advertising Agency 
International Resistance Co. 
John Falkner Arndt & Co., 
J. F. D. Manufacturing Co. 
Bergman-Jarett Co. 
Jensen Industries, Inc. .... 
Alan D. Parsons Adv. 
Kelvin Electronics 
Sternfield-Godley, Inc. 
K-Jax 
Lafayette Radio 
Reiss Advertising Agency 
Lake Radio Sales Co. 
Sander Rodkin Adv. Agency 
Legri S Company 
oe Advertising Aaency 
Lifetime Sound Equipment Co. .................. 59 
The Miller Agency Co 
McDonald Brothers 
McGraw-Hill Book Co., Inc. 


McMurdo Silver Co., Inc. .. 
Edward Owen & Co. 
Maritime Switchboard 


Metrepeliten Electronic & Inst. Co. 
ass & Weber Advertising Agency 
a 9 America Co. 
H. Brown Advertising Agency 
Milo Radio & Elec. Corp 
Burke & Wayburne Ravettision ‘Agency 
Mission Radio, Inc. 
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INDEX TO ADVERTISERS 





Modern Technical Book Co. 
Monitor Products Co. 
Rogers & Smith Advertising 
Murray Hill Books, Inc. 
Harry P. Bridge Co. 
N. J. Industrial Company 
National Radio Distributors 
Burke & Wayburne Advertising Ager 
National Radio Institute 
Van Sant, Dugdale & Co. 
National Schools 
The Mayers Co. 
National Union Radio Corp. ............. 
Hutchins Advertising Co., | 
Newark Electric Co., 
Charles Brunelle Co. 
Newark Surplus Materials Co. ... 
Wm. N. Scheer Advertising Agency 
Niagara Radio Supply 
Burke and Ke al Advertising Agency 
Northwest Radio & Electronic Supply Co. 
Ohmeyer Engineering Labs. 
Ohmite Manufacturing Co. 
The Fensholt Co. 
Olson Radio Warehouse 
Jessop ——s Co. 
Onan & Sons, D Ww. EEN err eee 
Graves and Associates 
Opportunity Adlets 
Overton Electronics Co. 


Pa-Kette Electric Company 
Arrow Advertising Agency 
Radio Corporation of America .. 
J. Walter Thompson Co. 
Radio Dealers Supply Co. 
. J. Gold Co. 
Radio Electric Service Co. 
David Zibman Adv. 
Radio Equipment Company 
Radio Kits Co. 
Bass & Weber Co., | 
Radio Maintenance 
Shappe-Wilkes Adv. Agency 
Radio Products Sales Co. 
Barton A. Stebbins Adv. Ag. 
Radio & Television Supply Co. 





RADIO SCHOOL DIRECTORY—See Page 80 


American Radio Institute 
Sternfield-Godley, Inc. 
Baltimore Technical Institute 

Candler System Co. 
Rand-Reis Adv., Inc. 
Commercial Radio Institute 
Electronics Institute, Inc. 
Howard House 
N. W. Ayer Co. 
Lincoln Engineering School 
Buchanan-Thomas Adv. 
Melville Radio Institute 
Seidell Adv. 
RCA Institutes 
Tri-State College 
Clem J. Steigmeyer Adv. 
United Radio Television Institute 
Western Radio Institute 
YMCA Trade & Technical 


School 
Cecil & Presbrey 





Radionic Equipment Co. 
Bass & Weber Co., Inc. 
Radolek Company 
Turner Co. 
Randolph Radio Stores TE EEE 
Sheffield Radio & Appliance Co., ‘tee. 
Sander Rodkin  ~epeeed Agency 
Sprague Products Co. .... 
Harry P. Bridge Co. 
emey Academ of Radio 
Harry P. Bridge Co 
Stan-Burn Radio & Electronics .. 
Standard Electronics Dist. Co. 
Sterling Electronic Co. 
Superior Instruments 
Bass & Weber Co., 
Supreme Publications 
Henry H. Teplitz 
Surplus Radio Inc. 
ass Weber Co., Inc 
"Tab" Technical Apparatus Bidrs. 
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BOOK REVIEWS 


‘ACH YOURSELF RADIO COMMU- 
CATION, by E. M. Reid. Published 
David McKay Co. for English Uni- 
sities Press, Ltd. Stiff cloth covers, 
x 7 inches, 176 pages plus index. 
ee $1.00. 
This book is a simplified radio text 
spared for the reader with little or 
previous knowledge of the subject. 
-hough written on an elementary 
ne, the author presupposes a knowl- 
‘e of simple algebra for complete un- 
standing of the material. 
tis well illustrated with a number of 
grams and drawings which help to 
sent radio theory in an interesting 
nner. It discusses, briefly, the funda- 
itals of practically all types of com- 
ents and circuits that will be en- 
ntered in a radio receiver or trans- 
ter. 
‘he reader of American radio publi- 
ions will notice, immediately, the 
ht difference in the style of drawings 
in terminology that will mark the 
k as being “distinctly British,” in its 
sentation. This difference in ter- 
ology is bound to be slightly confus- 
to the American radio beginner 
is accustomed to calling a plate 
late, and the “electron bottle” a 
. Overlooking these difficulties in 
1inology, this book is a good text for 
radio beginner. 


PORTUNITY AD-LETS 


rtisements in this section cost 20 cents a word 
each insertion. Name. address and initials must 
neluded at t rate. Cash should accom- 
all classified advertisements unless placed by 
swecredited advertising agency. No advertisement 
less than ten words accepted. Ten percent dis- 
t six issues, twenty percent for twelve issues. 
etionable or misleading advertisements not ac- 
a. Advertisements for ee, 1946, issue 
reach us not later than October 23, 1946. 
o-Craft © 25 W. B’way © New York 7, WN. Y. 
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. ETC, RADIO-ELEC- 
ibs., 


715 North 7th ease, Lake City, Minnesota. 


ALE LARGE QUANTITY NL./7 PANEL METERS, 
Goodman, 10 E.23 St., New York City, Al 4-2954. 


\OBUILDER”—PARTS, DATA, SAMPLE FREE. 
tories, Box I-b, San Carlos, California. 


) YOUR OWN RADIO 5 TUBE SUPER HET KIT 
e with tubes and walnut cabinet using 50L4- 
*SA7-128K7-128Q7. Easy to wire. Your cost $16.95. 
Radio Co., 1830 Broadway, Denver, Colo. 


ZINES (BACK DATED)—FOREIGN, DOMESTIC, 
ooks, booklets, subscriptions, pin-ups, etc. Cata- 
(refunded). Cicerone’s, 863 First Ave., New 

















EUR RADIO LICENSES. 


COMPLETE 
sed 


CODE 

age for passing amateur radio ex- 

tudy and resident courses. American 

inetiture S01 Das 68rd Street. New York City. 
t ad on page 





SroNnencs ‘CE COURSES AND SELF-INSTRUC- 
wks. slightly used. Sold. Rented. Exchanged. All 
5 Batisfaetion guaranteed. Cash paid for used 
Complete information and 92-page {llustrated = 
‘hess y os Write—NELSON COMPANY. 

zo 





th BES, PARTS WHOLESALE... BULLETIN 3c. 
¥ Radio Co., 3313 Delavan, Kansas City, Kansas. 


7PATR ALL TYPES OF ELECTRICAL 

tube checkers and analyzers. Hazelton qi nstrument 
lectrie Meter Laboratory), 140 Liberty Street, New 
N. ¥. Telephone—BaArclay 7-4339. 





INSTRU- 


RADAR — RADIOLOCATION SIM- 
PLY EXPLAINED, by R. W. Hallows. 


Published by Chapman and Hall, of | 
London, England. Soft cloth covers, | 
5 x 7% inches, 136 pages plus 4-page 


index. Price, approximately $1.50. 

The author of this text held the 
post of Chief Instructor in Fire Control 
(Radar) during the war and it was 
one of his duties to prepare easily un- 
derstood material on radar for radar 
operator trainees. Clearly illustrated 
and concisely written, without resorting 
to mathematics or highly technical 
terms, this book is based on this basic 
training material that was prepared for 
radar operators. 

The opening chapters deal briefly 
with the definition and applications of 
radar. An interesting analogy of radar, 
using sound echo ranging, helps the 
reader to understand just how radar 
works and what may be expected of it. 

Chapters four through twelve are 
devoted entirely to fundamentals of 
radar. Chapters seven through ten 
are particularly interesting in the 
discussion of the cathode ray tube 
and how it may be employed as a 
stopwatch for measuring the time inter- 
val between the transmitted pulse reir 
the arrival of the echo. 

Chapters 11 and 12 are devoted to the 
antenna systems used in radar and are 
well illustrated with drawings show- 
ing the directional beam transmitting 
and receiving characteristics of these 

(Continued on following page) 
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LEARN AT HOME 


A complete, easy to under- 
. vreference-instruction 
book. 
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and Electronics” 


1946 ED! TION 
Standard radio 


juency and t 
ress and sound, 
ototubes, 

mic tube 


we 3 Condensers; El 


ignitrons: Ks y' 
; Microphones; Oscillators of all types: 
joscopes and uses Phase-shift Control: Recti- 
E 7 jesonasores Saturable 
cree y- 





on 

etc. 764 aes, 3 

headin; = "$00 inustrations. tab 
iphs. ¥ 

if €.0.D. plus postage fee 


MONEY BACK GUARANTEE. 
JOIN OUR NEW TECHNICAL 
BOOK CLUB — FREE 


PosT- 
PAID 





embers receive current literature, guidance 
on all book problems, ae. No obliga- 
tion. ALL 7: Techn pica. cuenta etry, on 
< ree fing. “onetrs bee = me 
I 


A 











n W. Va. and Eastern Ohio 

the JOHN A. COX RADIO SUPPLIES 

THE BEST A. 4 EVERYTHING IN 
AD 


For Free Buyi 
MaGuire R 7a ni Tube List, 375; 








'NO-CRAFT 


for 


| § pio 


NOVEMBER, 








Langua 
ee. on tea rap hy. ete. eS WRITE FO! 
LITERATURE, please specify sub: 























NOW—A REALLY HIGH-POWERED— 


Radio Engineering 











The Library comprises a selection 
of books culled from leading Mc- 
Graw-Hill publications in the ra- 
dio field. 





@ especially selected by radio specialists of Mc- 
Graw-Hill publications 

@ to give most complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals 

@ available at a special price and terms 


T HESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects—give specialized treatments of all fields of 
practical design and,application. They are books 
of recognized position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


5 VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS 


{. Eastman’s FUNDAMENTALS or VACUUM TUBES 
2. Terman’s RADIO ENGINEERIN 
3. Everitt’s COMMUNICATION ENGINEERING 
4. Hund’s HIGH FREQUENCY MEASUREMENTS 
5. Henney’s RADIO ENGINEERING HANDBOOK 
* examination. Easy terms. Special price under 
ess than books bought ‘separately Add these 
standard works to your library now y small monthly 
installments, while you use the books 
10 DAYS’ FREE EXAMINATION—SEND COUPON 
a a 


McGraw-Hill Book Co., 330 W. 42nd St, New York 18 

a@ me Radio Engineering Library, 5 vols., for 10 
days’ - In 10 dave. I will ‘sen 
2.50, » and $4.00 monthly till 
26.50 is paid, or return books postpaid. (We pay >at- 
age on orders accompanied by remittance of first install- 
ment.) 


Address 
City and State 


Company 


Position RC 11-46 
SS OOSSSSSS88808808088SS0880' 





Or It’s Yours FREE! 


Here’s a book that will make money for you. Let me prove it 


with one of the greatest pete ion guarantees in technical 
history. COYNE TROUBLE SHO OTING MANUAL 
is 4 great books in 1. 610 large pages —F+ with over 600 
valuable wiring diagrams, plans, etc. Shows you new meth- 
ods for shooting trouble on motors, appliances, refrigerators, 
automotive devises, air conditioning and diesel equipment 


SEND NO MONEY 


Here’s my sensational ne Fill in and mail the coupon be- 
low. Send no money. Look the book over 7 My days FREE 
— then decide if you want = keep the book. I pm keep the 
a month nti 896 Votan gy ber $3.00 after7 sand $3.00 
a month until $9.96 is paid. And further 1 GUARANTEE 
times its cost 


that the book must earn 
ll refu paid and you keep 


every cent you pa’ book 
| FREE. Youcan’t possibly lose on an offer like that— the book 


MODERN yg yo BOOK 

; Deo R » SS West 42n: 
Please ha CYCLOPEDIA OF RA- 7 

§ CO check O cash O m i 
(plus Reress,- If I's 
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co. } 
nd St.. New York 18, N. Y. H 
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must pay its cost 6 times over a os your money is refunded. 
Offer Limited— Now! Send 7-day trial coupon today! 





B. W. COOKE, Dir., COYNE ELECTRICAL SCHOOL, Dept., 86-T2 
500 S. PAULINA STREET, CHICAGO 12, ILLINOIS 
Send me the COYNE TROUBLE SHOOTING M 
for 7 days FREE examination. After 7 days I'll either 
return the book and owe nothing or send $3.00 and $3.00 
er month until $9.95 is paid or I’ll pay cash price of 
9.00. You agree to refund my entire payment if this 
book does not earn 6 times its cost in one year. 


ANUAL 


NAME. 





ADDRESS 





Zone ~~. STAT 








ms YOU WA 


BOOK. sone ¢ sent C.0.D. (you pay postman 
check here. 


faction guarantee or your money 











RADIO SCHOOL 


DIRECTORY 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 





CAREERS 


in RADIO 


INTENSIVE COURSES—Thorough, technical 
education for progressive men and women. 


1, RADIO TECHNICIAN—The MRI General 
Course. Includes F.M. & Television. Prepares 
For FCC Broadcast Licenses. 

2. RADIO & TELEVISION SERVICING—Pre- 
pares for employment as Repairman on Stand- 
ord Broadcast, F.M. & Television Receivers. 
3. RADIO COMMUNICATIONS—Prepares for 
FCC Operators’ License. Leads to position as 
Merchant Marine or Flight Radio Officer; Com- 
mercial Operator, 

4. FUNDAMENTAL RADIO MATHEMATICS— 
The MRI Preparatory Course. Required pre- 
training for students lacking a basic mathe- 
motical bockground. 


ELVILLE RADIO INSTITUTE 


5 W. 45th St.. N. Y. 1% BR 9-5080 
The Radio School Managed By Radio. Men” 


_licensed by the State of New York 


MELVILLE RADIO INSTITUTE | 
45 West 45th St., New York 19, N. Y. ; 
GENTLEMEN: rc 


ir 
| 
l 
I 
| Send me FREE information about | 
| your school. I 
! ! 
l 
| 
1 
| 





RADIO COURSES 


Servicing, Broadcast Engineering, 
Commercial Operating, Television 
Individual Laboratory Work! 


Learn by Doing! 
Day and Evening Classes 


Approved by the Maryland State 
Department of Education and the 
Veterans’ Administration, 


Free to Vets—Textbooks, Tools, Test 


Set. 
Write for Bulletin 


Baltimore Technical Institute 


1425 EUTAW PLACE — DEPT, C, 
BALTIMORE 17, MARYLAND 














COMMERCIAL RADIO INSTITUTE 


A radio training center for 
twenty-six years. 
° 
RESIDENT COURSES ONLY 


Broadcast, Service, Aeronautical, Television and Marine 
telegraphy classes now forming. Literature upon request. 
Veteran training. Classes now — for mid-year 
term, Feb. lst. Entrance exam, Jan. 


Dept. C, 38 West Biddle St., 3 1, Md. 


ELECTRONICS 


Electronic Technician Training Course. Qualify for 
Radio Communication (Commercial Government Li- 
cense); Radio Repair Service: or be an Industrial 
Electronic Technician, Register now for new classes 
starting every four weeks. Approved under G. I. Bill 
of Rights. Residence day and evening school. Write to 
ELECTRONICS INSTITUTE, INC. 
21 HENRY. DETROIT 1. MICH. 




















“RADIO COURSES | 


RADIO OPERATIN e co 
$ RADIO BERVICING - ELECTRONICS 


@ REFRIGERATION SERVICING 


ersonal Counselling Services for Veterans 
write for Latest Trade & Technical Catalog 





YM. C.A. TRADE & TECHNICAL SCHOOLS 


W. G4th Street New York City 











LEARN 
RADIO—TELEVISION—FM 


Complete courses in all phases given in both 
day and evening classes. 
Veterans accepted under G.I. bill 


United Radio Television Institute 


225 Halsey Street Newark 2, N. J. 








RADIO ENGINEER 


VETERANS can complete work 
here in shortest possibie time. 
Courses also in Civil, Electrical, 
Mechanical, Chemical, Aeronautical Engineering ; 
Business Administration, Accounting, Secretarial 
Science. 83rd year. Enter Jan., Mar., June, Sept. 
School now filled to capacity. No applications can 
be accepted until] further notice. 


TRI-STATE COLLEGE 2nicia oan 

















SQVUUANUNADNNUANAUONATUELLNAUUOEUUONUOAUOOAOOEOOUOEGUONOOGODUEGEOENAUUENEED EE AGH EELAETTY 


LEARN RAPID 
RADIO SERVICING 


Send for Free Information: “3 Ways to Learn 
Radio.” Approved for Training "yy cterans. 


WESTERN RADIO INSTITUTE 
1457 Glenarm, Denver 2, Colo. 
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BOOK REVIEWS 
(Continued from page 79) 








antennas. The two concluding chapters 
discuss briefly the war and probable 
peacetime applications of radar. 

The book is illustrated with. eight 
full-page photographic plates, mostly 
showing standard radar apparatus, as 
well as the excellent drawings already 
mentioned. 

While definitely not an engineering 
treatise, this book will enable the read- 


80 Printed in the U.S.A. 


er to secure a good background on the 
operation of radar and its many appli- 
cations in war and peace. Teachers will 
find the drawings especially useful in 
helping to get certain hard-to-explain 
ideas across to their students. 


ELEMENTARY ENGINEERING 
ELECTRONICS, with Special Refer- 
ence to Measurement and Control, by 
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RADIO and ELECTRICAL ENGINEERING 
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Trains you to be super-service 
technician. Serv 


magazines, complete > detalis: 


LINCOLN ENGINEERING SCHOOL fox e31¢.93 93 a 
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RADIO Technician and Radlo Communieations courses, 
Register now for new classes starting first MONDAY 
of each month. Day and Evening Classes. 


AMERICAN RADIO INSTITUTE 
101 West 63rd St., New York 23, 
APPROVED UNDER GI BILL ow qeanve. 

















RCA INSTITUTES, Inc. 


Offer thorough training 
courses in all technical phases of 


Radio and Television 
DAYS—EVENINGS WEEKLY RATES 
: L~ Institutes is approved 
VETERANS: r G. |. Bill of Rights 
For Free a. 4. Dept. RC-46 


RCA INSTITUTES, Inc. 
A Radio Corporation of America Serve 
75 VARICK STREET NEW YORK 13. N. Y, 


Easy way to start new or ex- 
pand present occupation, Ex. 


traordinary plain, simple skill, 
know-how. Opportunity success operating pl 
No loans needed. Sure results, sure profits. 


today for FREE astonishing particulars. 


HOWARD HOUSE, Melrose 76-26 Massachuselts 

















Re Adio Operator. 


. home or wherever you ar 
ly, easily, with the famous “Cu 
thes wt Speed System. Book of Particulars Free 


CANDLER SYSTEM CO. 
Dept. 3-M, Box 928, Denver 1, Cas 


Andrew W. Kramer. Published by The 
Instruments Publishing Co., Inc. Stif 
covers, 4%, x 8 inches, 340 pages. Price 
$2.00. 

This book, of thirty-four chapters, k- 
gins with a simple explanation of the 
electron theory and the nature of elec: 
tricity. With this as a background, the 
author explains the principles of oper 
tion of the various electron tubes in 
commercial use today. 

The text of the book is confined t0 
electronics in industry and does no 
touch the radio aspects of the field. As 
each tube type is discussed, the author 
provides interesting drawings to illus 
trate the operation of the basic circuit 
and to show how it may be applied t0 
perform various control or metering 
operations. 

The operational functions of vacuum 
tubes not fully understood by the av 
erage reader are clearly explained by 
mechanical analogies. This is partic 
larly true of the operation of the thyre 
tron whose operation is clarified by com 
paring the tube to a non-return fluid 
valve. Eleven step-by-step drawings até 
used to illustrate the operation of this 
tube. 

This book will serve as a guide 
students, engineers and maintenane 
men who desire an understanding of oe 
many electronic principles and applic 
tions in industry today.—R.F.S. 
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The Eyé That Never Closes 


You are looking at a thermistor — 

a speck of metallic oxide imbedded in 
glass bead hardly larger than a pin- 
head and mounted in a vacuum. The 
thermistor was developed by Bell Tele- 
phone Laboratories to keep an eye on 
the amplification in long-distance tele- 


phe ne circuits. 











When a thermistor is heated, its 
resistance to electric current changes 
rapidly. That is its secret. Connected 
in the output of repeater amplifiers, 
it heats up as power increases, cools 
as power decreases. This change in 
temperature alters the resistance, in 
turn alters the amplification, and so 
naintains the desired power level. 
Current through the wire at the left 


wovides a little heat to compensate 





hr loc 5 e change: 
j local temperature changes. (uaeeee) 
Wartime need brouc’*: a new use 


Vor this de..ce which can detect tem- 
perature changes of one-millionth of 
adegree. Bell Laboratories scientists 
produced a thermistor which could 
see” the warmth of a man’s body a 
quarter of a mile away. 











Thermistors are made by Western 
Electric Company, manufacturing 
branch of the Bell System. Funda- 
nental work on this tiny device still 
continues as part of the Laboratories 
ptogram to keep giving America the 


anest telephone service in the world. 


tering 
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by Installing Federal’s Miniature Selenium 
Rectifier—in AC-DC home radio receivers to 


replace rectifier tubes 


HERE’S A REAL OPPORTUNITY for the progressive service man —a 
chance to make extra money and do a better job. For Federal’s 
new, miniature Selenium Rectifier is more than just a substitute 
for a tube. It’s the modern way to give old sets new performance 
—gives them instant starting without warmup, makes them run 
cooler, last longer—replaces 29 different rectifier tube types. 


Only 1% x 1s x 5% inches, it fits anywhere, with just a few simple 
soldered connections and minimum circuit changes. Once in- 
stalled, it’s in for the life of the set. It withstands overloads from 
defective electrolytic condensers, and is practically unbreakable. 


This miniature Selenium Rectifier gives the same performance 
that has made Federal! ‘‘Center-Contact” Selenium Rectifiers the 
standard of the industry. 


In Canada:—Federal Electric Manufacturing Company, Ltd., Montreal. 


Export Distribuiors:—international Standard Eiectric Corp. 67 Broad St., N.Y¥.C. 


a 


~ 


*HERE‘S HOW YOU CAN DO THE SAME 


By installing Federal's Miniatyre Rectifier. 
Te i Oe 
$2 extra per set serviced. Ten sets a day 

gives yau $60 a week (or more) added, 


profit. 


Replaces these 29 different rectifier tube 


5T4 
5U4 
5V4 
5Z3 6X5 
SWw4 0Z4 
5X4 80 


5Y3 
SY4 
5Z4 


6Y5 
6Z5 
12Z5 
7Y¥4 
12Z3 
25Z5 


— eight pace service bulletin tell- 
ing how to install tnis rectifier in AC-DC 
radio sets. Miniature Selenium Rectifiers 
now available in dard packages of 
12, with window poster and mailing 
pieces. Send check or money order for 
$12.00* for 12 rectifiers in display car- 
ton and complete sales accessories. 
Write to Dept. F863 


@ excludes State and City use and sales taxes 





25Z6 
35W4 
35Z3 
3524 
35Z5 
35Z6 


Newark 1, 


New Jersey 





